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for trouble-free _ 
connections 


These copper alloy quality Jackson electrode holders have a 
permanent-type cable connection device good for the life of 
the cable. It grips the cable jacket as well as the cable, sealing 
out moisture and dirt. The jacket can’t slip back, the strands 
won’t flex and break. The ‘stinger end’ of the holder can be 
replaced repeatedly without remaking the connection. 

These ST holders are attached to the cable in a simple mechani- 


cal way, but the result is an almost fused connection having 
excellent conductivity. 


Get the utmost in conductivity, ease of connection, and long 
life. Get lower holder costs when buying ST holder stinger 
end replacements. Get a Jackson Sealed Tight holder in your 
hands soon and you'll see why they’re better. 


Model ST-3, copper alloy 
- i —— aaa holder for electrodes through 
, VY," dia. Rated for 300 amps. 


Model ST-5 copper alloy 
holder for electrodes through 
¥%" dia. Rated for 500 amps. 





ae 





Sold Everywhere by Better Welding Supply Dealers 


See for yourself! 
Have your dealer 
show you the ST 


saa aeiiin’s Jackson Products 
AIR REDUCTION SALES CO., A DIVISION OF AIR REDUCTION CO.. 1 


@ Connection assembly stays put! ar lee Mound Road, Warren, Michigan 


For More Information Circle No. 48 on Reader Service Card. 





Keep your automatic welding 


processes versatile! Select equipment that 
easily converts to new materials and processes. Gain the cost cut- 
ting advantage of always having the best process for every job. Let 


I 


Hobart show you how you can beat obsolescence with the 
world’s most advanced line of automatic welding equipment. 
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PLAN AHEAD with HOBART 


Check into the cost saving features of this convertible welding 
head. It welds four ways automatically. With it you can take 
advantage of the newest metalworking materials and processes. 


JUST CHANGE COMPONENTS to select the best process for the job 


1. INERT GAS 


2. CARBON D!- &. suBmMEeRGED “4. USE TUBULAR 


SHIELDED. Use this 
AIG (inert gas) weld- 
ing head to speed 
your production on 
copper, aluminum, 
magnesium, steel, 
stainless, monel, and 
other alloy metals. 


OXIDE (CO,). Replace 
the basic unit’s noz- 
zie with a waterless 
side delivery Carbon 
Dioxide (CO,) nozzle 
and increase your 
welding production 
on mild steel work. 


ARC WELDING. Add 
this flux hopper and 
do automatic sub 
merged arc fabri- 
cation, buildup, 
and hardsurface 
welding. 


Ask for Bulletin HW-11. 


and FABRICATED 
WIRE for open arc 
fabrication, buildup 
and hardsurfacing 
and for submerged 
arc or gas shielded 
welding. 


HOBART BROTHERS CO., BOX HW-11, TROY, OHIO, Phone FE 2-1223 
“Manufacturers of the World’s Most Complete Line of Arc Welding Equipment” 


For More Information Circle No. 44 on Reader Service Card. 
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ARC “MACHINING” ANY TOUGH-TO-CUT METAL ON-THE-JOB 
WITH NEW AC CHAMFERTRODE?*« Seven years ago, EUTECTIC’s 
research conceived, developed and patented an exclusive process: 
“machining” metal anyplace with a blast from a DC electrode. Now, 
a brilliant follow-up to its DC forerunner...ChamferTrode AC-DC... 
brings AC shops and “field” outlets the advantages of cutting, goug- 


ing, chamfering any metal... No gasses, no air, no special holder or 
equipment. Truly universal, ChamferTrode AC-DC brings electrode 
“machining” to every weldor...on-the-job...anyplace in the world. 








OTH STRIKING FA .. . ChamferTrode diameter electrodes may be used. With ChamferTrode AC- 

AC-DC offers improved formulation terrific for stainless DC, no gasses or special equipment are needed. 

' steels, hard metals, manganese and carbon steels, cast iron, MM UP: ChamferTrode AC-DC permits you to 
copper alloys, monel. Tops on contaminated metals! Other go to the job with the electrode... instead of bringing the job 

features include @ Lower burn-off rate @ Excellent re- to the machine. It represents one of the greatest advances in 

striking qualities for intermittent gouging; famous re-strik- the state of the art of welding since Eutectic’s original con- 

ability further increased e Lower starting current; larger cept of cutting with an arc. Send the coupon below, now! 


® Reg. T.M. Eutectic Welding Alloys Corp 


Please send complete literature on ChamferTrode® AC-DC. 


—_—_MY TITLE COMPANY 











ADDRESS ZONE STATE 











EUTE( G ALLOYS CO! \TION 


40-40 172nd Street + Flushing 58 « New York 


Originator of the Low Heat Input process...The ONLY welding alloy manufacturer in the world 
capable of producing welding rods and electrodes from virgin metals to finished products in ANY metal. 
Visit us at the National Plant Maintenance and Engineering Show, Booths 875-877 
For More Information Circle No. 36 on Reader Service Card. 


2/JANUARY ‘61 WELDING DESIGN & FABRICATION 








THOMAS L. DEMPSEY 
publishing director 


CHARLES BERKA 
editor 


POBERT N. WILLIAMS 
associate editor 


ROBERT A. ANDERSON 
assistant editor 


HENRY LEFER 
eastern editor 


SCHOLER BANGS 
western editor 


NANCY BATTENFIELD 
editorial assistant 


DR. DAVID KINSLER 
editorial: distilled writing 


MICHAEL NASSIF 
production manager 


ALARIC MAUSSER 
art director 


N. G. KISER 
circulation manager 


EDITORIAL ADVISORY BOARD 


ARSHAM AMIRIKIAN 
consulting engineer, 


Chevy Chase, Md. 


J. B. AUSTIN 
ic Struc tural Iron WV orks, 
Cleveland, Ohio 


Cc. D. JENSEN 
Dept. of Highways, 
Harrisburg 


LOUIS J. LARSON 
engineer, Milwaukee 


PROF. ROY B. MCCAULEY 
Ohio State University, 
Columbus 


ANTHONY R. MELLINI 
k & Wilcox Company 


JOHN MIKULAK 
W orthington Corp., 
Plainfield, N. J. 


LOREN C. MILLER 
{ustin Company. Cleveland 


R. E. ROBISON 
Needles, Tammen, & 
Rerge ndoff, Cleveland 


0 


Copyright 161 by The Indus- 
ial Publishing orporation, 
Cleveland, Ohio. Volume 34, 


Number 


Howard 


trolled Circu- 
publication at Pontiac, [Il- 
linoi Postmaster. Send form 

=79 to Room 800, 812 Huron 
Road, Cleveland 15, Ohio 


Accepted as a Co! 


tion 





PRICE OR PERFORMANCE IN 1961 


FEATURES 


for January, 1961 


abrication 


COVER: The editor of Wetpinc Desicn & Faprica- 
TION (left) discusses a spot welded product and the 
machine which made it with Herman Frericks of 
Spotweld Division, Otto Konigslow Mfg. Company, 
Cleveland, Ohio. This interview, others like it, and 
a survey of 500 readers were the basis for the “Price 
or Performance” article which starts on page 31 
of this issue. 
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| DOES INDUSTRY WANT PRICE OR PERFORMANCE IN 1961? 





31 


34 


DEPARTMENTS 


8 LETTERS TO THE EDITOR 
10 MEN ON THE MOVE 

18 WELDING MANAGEMENT 
20 WELDING AT WORK 

29 WELDING LIBRARY 


A cross-section of American industry told us the factors that influenced their choice of 
welding equipment in the last two years would also influence their buying in 1961. 


WELD METAL HAS EXCELLENT PROPERTIES! ARE YOU USING THEM? 


WV eld metal is stronger than the metal it joins and a welded joint is stronger than any other 
used for joining metals. 


HOW TO WELD THE COBALT-BASE ALLOYS 


These heat- and corrosion-resistant alloys are welded somewhat like austenitic stainless. 


UNIQUE DESIGN: 39 STEEL CYLINDERS REPLACE ONE VESSEL 


Off-the-shelf tubing replaces a more expensive, large high-pressure vessel in a wind tunnel’s 
air storage receiver. 


CO. WELDING SAVES GENERAL MOTORS $8,000 A MONTH 


Automatic welding gives speed, economy, and reliability in making motors. 


TECHNIQUES FOR FABRICATING AND WELDING ALUMINUM TANK CARS 


New welding and cutting processes and techniques have reduced the cost of fabricating 
aluminum tank cars. 


FASTER, CHEAPER WELDING OF HEAVY ALUMINUM PLATE 


Square-butt welding of 1%4-inch aluminum is done with fewer passes and less total heat input. 


PUNCHED TAPE WHISKS 27,000 SPOT WELDS INTO POSITION 


Tape controls are used in aircraft spot welding where thousands of welds have to be posi- 
tioned quickly and accurately. 


FILLER WIRE IS THE KEY TO NEW CO. SPRAY ARC WELDING PROCESS 


Adjusting filler wire composition gives sound weld metal that can be deposited with an 
open arc. 


FOUR METHODS FOR BRAZING B-70 STAINLESS HONEYCOMB PANELS 


North American Aviation investigated four possible methods for brazing the B-70’s stainless 
honeycomb panels; they finally picked all four. 


NICKEL-SILVER BRAZING SAVES $2,600 


Repairing a worn bull gear also eliminated a 4-month wait for a replacement part. 





68 USEFUL FREE LITERATURE 
73 NEW WELDING PRODUCTS 
81 NEWS OF THE INDUSTRY 
83 LITERATURE IN ADS 

84 OPPORTUNITIES 

84 ADVERTISERS’ INDEX 


WELDING DESIGN & FABRICATION JANUARY ‘61/3 











WELDING PROBLEM? 


fm 
< 


Time after time, you'll find the answer in the WELDING DESIGN & 
FABRICATION DATA BOOK. Engineers rely on it as their No. 1 source for 


welding and fabricating all metals. 
Buyers and specifiers of welding, cut- 
ting and brazing equipment and 
supplies find it indispensable as their 
direct line to sources of supply. 


The 1962/63 edition will be the most 
comprehensive ever. Publication date 
is November, 1961. Registered copies 
@ $12.00 may be reserved now. 
Please send your order to WELDING 
DESIGN & FABRICATION DATA Book, 
812 Huron Road, Cleveland 15, Ohio. 


Welding equipment manufacturers: Ask for 
details on advertising your products and services 
in this important buyers’ guide! 
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1962/63 edition: 5 sectioris, 
930 pages, 350 prodact 
groups, 341 pages of engi- 
neering data, 260 pages of 
specification adve 
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WELDING DESIGN & FABRICATION 
was established in 1930 as 
INDUSTRY & WELDING 


and is publishéd monthly by 


The INDUSTRIAL PUBLISHING CORPORATION 


812 Huron Rd., Cleveland 15, Ohio 


LESTER P. AURBACH President 
Epwin M. Joseru Executive v.p. 
PavuL ROLNICK Vice President 
N. N. GoopMAN, JR. Vive President 
Ler Haas Vice President 
CHARLES F. GEYER Vice President 
T. L. Dempsey Asst. Sec.-Treas. 


FRANCHISE DEPARTMENT 


R. ©. Taytor, H. C. Roperts, F. M. 
Mason, L. Davis representatives 
RICHARD PLANCK production 


OFFICES 


Cleveland 15 
812 Huron Rd., 8U-1-9620 


Tuomas L. Dempsey, publ. director 
Rosert SIMMONS 

New York City 17 

Rm. 835, 60 E. 42 St., MU 7- 
LEE HAAS manager 

Herp HinkKEL 

Chicago 11 

Rm, 704, 520 N. Michigan, WH 3-1655 
Onartes F, GEYER manager 

Ray JANNS 

Sam TRacy 


Los les 57 
Granada Building 


672 8. Lafayette Park Pl, DU 7-5104 
ALAN T. CAZIER manager 

Lioyp E, BRooKkMYER 

PavL MANNING 

London, $.W. 1 

36 Victoria St.; Phone: SUllivan 6072 
JouN A, LANKESTER manager ‘ 


SUBSCRIPTIONS in U. 8S. and possessions: 


$7.00, 1 year; $12.00, 2 years. Can- 
ada: $8.00 per year. Foreign: $10.00 
per year, payable in advance in U.S. 
funds, UK.: 2£38.5.0 per year payable 
in Sterling to London office. Single 
copy price: 75 cents. 


AFFILIATED PUBLICATIONS: Hydraulics & 


Pneumatics, Material Handling Engi- 
neering (formerly Flow), Handling & 
Shipping Illustrated, Modern Office Pro- 
cedures, Occupational Hazards, Power 
Transmission Design, Precision Metal 
Molding, The Refrigeration & Air-Con- 
ditioning Business, Member BPA. 
Printed in U.S.A. 


OUT-OF-PRINT COPIES of Wetvina Desiaen 


& FABRICATION are available in com- 
plete volumes as positive microfilm 
copies from University Microfilms, 313 
N. First Street, Ann Arbor, Michigan. 





ONE TORCH DOES IT ALL! 
YOU set the angle to suit the work! 
Complete flexibility is 


yours with the FALSTROM Controlled dangle t 


Here is a completely new torch for tungsten inert gas, arc welding . . . a torch you can hand 
adjust to any angle or extend to reach hidden recesses. With the Falstrom Controlled Angle 
Torch you are assured of the RIGHT ANGLE FOR EVERY JOB because you set the angle to 
suit the work or your own preference. No time is lost changing torches or in awkward posi- 
tioning to make the wrong angle do the job. The Falstrom torch means LOW INVENTORY 
and LOW MAINTENANCE. There is no need to stock a range of fixed angies or sizes. One 
torch does it all. Designed by Falstrom welders and built by Falstrom - - a firm noted for 
quality manufacture since 1870, the Controlled Angle Torch will speed welding, improve 
quality, cut fatigue and give trouble-free service with minimum care. Model WC-180, illu- 
strated above, is water cooled. It is rated at 180 amperes continuous duty, 
300 amperes intermittent duty. Lower and higher rated water cooled torches 
and an aircooled torch are on the way. Write or call today for the name 
of your nearest distributor and your free copy of our new catalog WC-60. 


FALSTROM COMPANY 222 FALSTROM COURT, PASSAIC, NEW JERSEY 


PRescott 7-0013 


For More Information Circle No. 37 on Reader Service Card. 
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The excellence of one product over another is 
the resuit of imaginative research and precise 
quality. Fabricators of critical alloy steel 
weldments from atomic submarines to space 
missiles prefer the excellence of Alloy Rods 
Company products. With the introduction of 
a complete line of hard surfacing products, 
this preference is making itself known among 
companies demanding new standards of quality 


for wear resistant metal. 


Alloy Rods Company 


P. O. Box 1828, York, Pennsylvania manual electrodes and rods 
semi-automatic wires 
automatic wires 
wire feed units 
tungsten carbide: 

electrodes 

rods 

bulk 

castings 

cobalt chromium tungsten: 

electrodes 

rods 

castings 





~ 


TWENTY YEARS OF LEADERSHIP IN THE DEVELOPMENT OF QUALITY ALLOY ARC WELDING ELECTRODES 
For More Information Circle No. 16 on Reader Service Card. 
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Spot Weld Easier with 
Tuffaloy — For Less! 


NEW IDEA! 
ALL ALUMINUM 
SPOT WELDING 

TIP HOLDER 


It took a complete departure from previous manu- 
facturing methods to come up with this low-cost, 
high quality spot welding tip holder (each is a 
slice of a giant aluminum extrusion). These 
TUFFALOY holders are corrosion resistant, carry 
threaded tip adapters to take the brunt of tip 
socket wear. For welding pressures to 1000 Ibs. 


NEW IDEA! 
PADDLE-TYPE HOLDER 
USES NO ‘T’ CONNECTOR 


A new design idea makes this TurraLoy Holder 
more rugged, long-lived, and lower in cost to use— 
no tee connector is needed. Ideal for spot welding 
in restricted areas. TUFFALOY Socket-Type Tips 
(four nose types available) may be inserted on 
either side of the paddle. 


Doc Tuffy says... be quick to use everything that 
improves your product or cuts your cost if you want 
to stay ahead of the pack... better get with TUFFALOY; ae 


we're coming up with the new ideas in our field. 


Write or call your nearest Arrco or TUFFALOY 
distributor for more information about these 
holders. Also request the new TUFFALOY Catalog; 
it describes the new RW Taper numbering system 
for spot welding electrodes. 


AiR REDUCTION SALES COMPANY 
A division of Air Reduction Company, incorporated 
150 East 42nd Street, New York 17, N. Y. 


® 


More than 700 Authorized Airco Distributors Coast to Coast 


On the west coast: Air Reduction Pacific Company, Internationally: Airco Company International, Im Canada: Air Reduction Canada Limited 
ALL ARE DIVISIONS OR SUBSIDIARIES OF AIR REDUCTION COMPANY, INC. 
For More Information Circle No. 14 on Reader Service Card. 
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LETTERS 





to the editor 


ELECTRODE COATING 
Editor: 


The October issue of WELDING 
Desicn & FABRICATION mentions or- 
ganic resin bonding agents replacing 
water glass in arc welding electrode 
coatings. Would you please tell us 
the Russian publication from which 
this information was taken? 


A. E. Wiehe 
metallurgical engineer 
The McKay Company 
York, Penna. 


@ The Russian publication in ques- 
tion is: Mazel, A. G., Svarochnoye 
Proizvodstvo, No. 5, 1960, 25-28. 

Material of this sort is abstracted 
by Office of Technical Services, U. S. 
Department of Commerce, Washing- 
ton 25, D. C. Abstracts are sold on 
subscription at $7 for six months. 

Watch our Welding Management 
section each month for other infor- 
mation on new developments in Rus- 
sian welding. For an overall view 
of the Russian welding picture, see 
WD&F’s August, 1959, issue, page 
27. 


RADIOGRAPHED VESSELS 


Editor: 

There is a very fine article in the 
November, 1960, issue of your maga- 
zine, entitled “Does A Radiographed 
Vessel Cost More to Build Than One 
That Isn’t?” We would like to ob- 
tain a quantity of reprints or tear 
sheets of this article, to be used in 
a mailing to customers and prospec- 
tive customers in our area. Can we 
obtain approximately 200 copies of 
the article and, if so, at what cost 
to us? 


Henry C. Seeboth 
president 

Larpen Industries, Inc. 
Milwaukee 


@ There are tear sheets of the ra- 
diography article available, plus com- 
plete copies of the November issue 
at $.75 each. We have already or- 
dered thousands of reprints of this 


article for our readers. 





WELDMENT SERVICE 


Subcontract this part of 
your production profitably 
... contidently 


Now you can employ the nationally known 
facilities, experience and craftsmanship of 
The Morgan Engineering Company to produce 
components for your products. Whether you 
require quantities of small precision weldments 
or parts weighing up to 80 tons, you can sub- 
contract this part of your production profitably 

. . confidently. 

Facilities include a complete line of posi- 
tioning and automatic welding equipment... 
a 20 x 18 x 52 foot stress-relieving furnace 

. modern shot blast equipment and a wide 
range of machine shop facilities. 


Inspection of the Morgan plant is welcomed. 
Write, wire or phone for complete data on facili- 
ties . . . or ask a Morgan sales engineer to call. 








MORVSAN 


ENGINEERING Co. Cllauce,Ohio 


Overhead electric traveling cranes, gantry cranes, 

open hearth special cranes, plate mills, blooming mills, 

structural mills, shears, saws and auxiliary equipment. 
For More Information Circle No. 61 on Reader Service Card. 
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MEN ON THE MOVE 


in the welding industry 





HEAVY-DUTY 


SANDER-GRINDERS 


APPOINTMENTS: 





WING BERNARD 


Pete Wing has been appointed 
district representative in northern 
Illinois for Milwaukee Electric Tool 
Corp. He succeeds Thomas Lang- 
don who will become sales manager 
in Arizona, New Mexico. and western 
Texas. 


W. H. “Barney” Bernard has 
~ S i 2 been named assistant chief engineer 
9” diameter "sa % . : 4 of the Welding Division, Omark In- 
5000 R.P.M. ‘ex > Ne # dustries, Inc., Portland, Oregon. He 
DISC SPEED en ee Mes 4 will do research work on stud welding 


at the company’s Cincinnati vffice. 
Metal & Thermit Corp. has made 


the following appointments: 
Charles F. Delbridge is product 
manager, welding equipment and ac- 


cessories, Rahway, New Jersey. 


~ plus exclusive clutch drive Robert E. Casick is welding sales 


engineer out of the Chicago office. 





Harold W. Mears is regional 
sales manager, Welding Products Di- 
vision, Rahway, New Jersey. 

George M. Walberg is welding 
machine specialist, Welding Products 
Division, Rahway, New Jersey. 


Here’s the one heavy-duty Sander-Grinder specifically 
designed for the welder. Ideal spindle speed,combined with 
high torque and stall-proof power, make it the perfect tool for 
grinding welds, cutting-off casting risers, sanding or wire 
brushing structural steel, tanks, etc. 

MILWAUKEE’s exclusive coaster-brake-clutch drive absorbs 
back lash shock—doubles gear life—holds maintenance costs 
down. Lightweight and perfectly balanced for easy handling. 
By far your best buy for fast, safe, low-cost sanding and grind- a 
See ee + ree bulletin SG-3. Winton A. Vagedes is Cleveland 
? District Manager of their Abrasive 
Portable (Aerial Type) Grinders | Division. He succeeds Cheever H. 


Ruggedly built for continuous heavy-duty Ely who has been selected for a 
service... grinding welds, snagging cast- “5 


ings; for removing rust, scale, and paint. special assignment in the New Eng- 


4” wheel dia. 6000 rpm. . - $84.50 land District. 
5” wheel dia. 4000 rpm. - - $94.50 . 
6” wheel dia. 4000 rpm. - - John M. Esten has been ap- 


pointed abrasive engineer in the New 
Jersey area. Karl E. Krogstad will 
See your MILWAUKEE Distributor — Look under TOOLS-Electric succeed Esten as abrasive engineer 


MILWAUKEE ELECTRIC TOOL CORP lz in Philadelphia. 
5318 WEST STATE STREET, MILWAUKEE, WISCONSIN . 
For More Information Circle No. 60 on Reader Service Card. 


The Norton Co.. Worcester. Mass.. 
has announced the following appoint- 





continued on page 12 
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NEW-:- REVOLUTIONARY:--. 
COMBINED!! 














WWUL 


COMPANY 


For More Information Circle No. 23 on Reader Service Card. 
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Savings in reclaimed 
flux alone have paid 
for Invincible units in 
a few months, or even 
weeks, on submerged 
erc welding jobs. 


Operating continuously, this Invincible re- 
covers all unfused flux from pipe-seam weld- 
ing operation at a leading automotive firm. 


INVINCIBLE 
Welding Flux 
Recovery Systems 


MAKE 3 -way SAVINGS 


1 Valuable Flux Re- 


claimed. Automatic Invin- 
cibles recover all] unfused 
flux and return slag-free, 
dust-free usable flux to the 
welder — al] in one contin- 
uous operation. 


| Costly Man-Hours 


Saved. Invincibles do the 
complete job automatically 
— far more swiftly and 
efficiently than manual 
methods. 


3 Fewer Expensive Re- 


jects. Invincibles remove all 
fine dust (flux flour), thus 
reducing welding rejects 
and speeding production. 


Many Important 
Advantages 


@ Ruggedly built to resist 
abrasive nature of flux. 


@ Compactand lightweight. 
Variety of models and flexi- 
bility eliminate need for 
tailor-made installations. 


@ Portable units also avail- 
able. 


WRITE TODAY FOR 
FOLDER on Invincible 
Flux Recovery Systems. 


DOVER, OHIO 


For More Information Circle No. 47 on Reader Service Card. 
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MEN ON THE MOVE 


continued from page 10 


PROMOTIONS: 





RE!NGARDT WAKEFIELD 


H. Brown Reingardt succeeds 
E. J. Nist as eastern sales manager 
for the American Manganese Steel 
Division of American Brake Shoe Co. 
Nist is retiring. 


Willard W. “Bill” Wakefield 
has been named sales manager of the 
C. B. Herrick Mfg. Corp., Cleveland. 
He has been chief engineer for the 
past five years. 


Charles G. Chisholm has been 
appointed vice-president—marketing 
of Haynes Stellite Co., division of 
Union Carbide Corp. He had been 


general sales manager for 4 years. 


Tube Turns Division of Chemetron 
Corp., Louisville, promoted the fol- 
lowing regional managers. 

Atlantic (New York): S. M. 
Hardison. 

North Central 
Herbert P. Smith. 

Northern (Chicago): J. C. Ells- 
worth, 

Southeastern (Atlanta) : James F. 
Craig Jr. 

Central (Louisville): E. R. Muir 
Jr. 

Midwestern (Kansas City): L. D. 
Hall. 

Mid-Continent 
Morris Jr. 

Southwestern 
Whenthoff. 

Pacific (Los Angeles): N. P. 
Bosemer. 


(Pittsburgh) : 


(Tulsa): L. O. 


(Houston): W. B. 


Arthur Hill is a new sales engi- 
neer in Cleveland for A. O. Smith 
Corp. Vernon H. Hartley moves 
into Hill’s former position in the 
Louisville, Ky. sales office. 


continued on page 14 








TOTALLY 


NEW AIR TOOL 


Hogs, Blends, Finishes Metal Faster! 


You’re looking at a new ARO Belt Grinder 
in action. In this all-new production tool, Aro has combined 
the backstand idler principle of abrasive grinding with 
portability and power to remove metal faster. Live action 
of the coated abrasive belt running at high speed over slotted, 
resilient rubber contact wheel sets the abrasive grains ‘‘on 
edge’’ to give more bite. The metal is actually sheared off! 
Action is smooth and true—no chattering, bumping or 
bouncing. And you can rough grind and finish in one opera- 
tion, because the abrasive belt method doesn’t leave gouges 
or swirls in the work. Free belt stropping of corners and 
radii is easy, too. Beat high grinding costs with new Aro 
Belt Grinders. Job test one. Ask your Aro Distributor. 


. AIR TOOLS 


HOISTS « AUTOMATION TOOLS 
ULTRASONIC CONTROLS 


THE ARO EQUIPMENT CORPORATION 
Bryan, Ohio 


] Take a rough 6” weld like 

this. Put a powerful Aro Belt 
Grinder on the job, and take 
the grind out of grinding! Full 
2 H.P. air motor running at 
6000 R.P.M. produces 


S.F.P.M. Belt speed—you hog 
and finish in one operation. 


For More Information Circle No. 20 on Reader Service Card. 


2 Here's the result just 1% 

minutes later, using a 24- 
grit belt. This is typical of the 
outstanding performance you can 
expect from the new portable 
Aro Belt Grinder—only tool of 
its kind—unbeatable for grind- 
ing performance. 
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His MARE 
tells you the 
temperature! 


EAsy-10-USE 


JUSTABLE 
ii 
HO 
AND DISPENSER 


on Reader Service Card. 
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MEN ON THE MOVE 


continued from page 12 


PROMOTIONS: 





Richard F. Sanford is a recent 
addition to A. O. Smith’s Detroit 
sales office. 


George E. Parker has been 
named assistant sales manager of Cin- 
cinnati Milling Machine Co. 

Charles E. Reichel takes over 
Parker’s former position as Chicago 
District sales manager. 


Robert L. Westrum is sales man- 
ager for the new O.E.M. sales depart- 
ment of Onan Division of Studebaker- 
Packard Corp., Minneapolis. 


William R. Schneider is in 
charge of « new Commercial Welded 
Products Department at D. S. Ken- 
nedy & Co., Cohasset, Mass. He was 
formerly manager of planning and 
control. 


Cecil Milne joined the sales staff 
of Fabriform Metal Brazing, Los 
Angeles. 


HONORS: 


James Finney Lincoln, chair- 

man of the board of The Lincoln Elec- 

tric Co., Cleve- 

land, was pre- 

sented the James 

H. McGraw 

Award Manufac- 

turers Medal for 

his “outstanding 

leadership and in- 

spiration in the 

creation and de- 

velopment of the 

electric arc welding process and in- 

dustry.” The medal was presented at 

the 34th annual meeting of the Na- 

tional Electrical Manufacturers Asso- 
ciation. 


James C. Cox received the George 
N. Sieger Award for outstanding 
service to the Detroit Section of the 
American Welding Society. Mr. Cox, 
who just retired, helped found S-M-S 
Corporation, and was its president 
since 1953. 


continued on page 16 





MEN WHO KNOW... 
FACILITIES, CAPACITY 
AND EXPERIENCE, BUY... 


“fabrication by Mahon’”’ 


Unmatched experience . . . from fabricating hundreds of thousands of parts of all 
types, both mechanical and structural . . . has sharpened old-time craftsmanship 
into a modern production art, uniquely applied by Mahon’s Steel-Weld Division. No 
matter what kind of fabrication—welding, machining, or assembling—your parts 
might require, Mahon’s experience is yours at no extra cost. This depth of expe- 
rience is backed by extensive facilities and large capacity to provide the best single- 
source-service for fabrication of a part or a production lot. Besides steel, Mahon 
also fabricates alloy or aluminum designs. 
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Gear cases, formerly cast, now Steel- 
Weld fabricated with the Mahon hali- 
mark—the touch of a “torch.” 


Non-destructive radiographic inspec- 
tion insures highest quality work by 
Mahon—Master of Metals. 


WRITE TODAY FOR NEW 
STEEL-WELD LITERATURE... 
OR, FOR ON-THE-SPOT HELP, 
DISCUSS YOUR DESIGN 
REQUIREMENTS WITH A MAHON 
FABRICATION ENGINEER 


THE R. C. MAHON COMPANY - DETROIT 34, MICHIGAN 


Manufacturing Plants— Detroit, Michigan and Torrance, California Sales-Engineering Offices: Detroit, Chicago, New York, San Francisco and Torrance 


MAH ON 


For More Information Circle No. 55 on Reader Service Card. 
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The two end sections of this shaft have been 
built up with AMS 4775. Section at left applied 
by welding — time 4 hours; section at right by 
flame spraying —time 24 minutes, 45 seconds. 


HARD FACING 
TIME CUT 

FROM 4 HOURS lau oe 
T0 ie 
25 MINUTES oe | : 


unretouched phot 


QUESTION: And which end would you prefer to 
grind finish? 
Here’s the whole story. We took a 15” length of 2.5” mild steel shafting and 
undercut two 5” sections .050” on the radius. We then sent the shaft to a 
nationally-known job shop with instructions to apply AMS 4775 on the left-hand 
section, sufficient to finish at 2.5”. Weight of welded-on alloy was 17%, ounces — 
time spent by one of their top men — 4 hours (including preparation). 


Then we blasted the second section with steel grit and flame sprayed it with 
AMS 4775 in powder form (ThermoSpray Powder 15E). The coating was then 
torch-fused. Weight of deposited alloy — 1154, ounces; surface preparation, set-up 
and pre-heat—12 minutes; spray time—5.5 minutes; fusing time—7.25 minutes. 


Finish-ground shaft 

=~ welded section at left, 
flame sprayed section 
at right. 


unretouched photo 
We then sent the shaft out to a grinding shop with instructions to clean up at 
2.500” plus. The flame-sprayed section cleaned up at 2.510” but welded section 
still showed pits when grinding was stopped at 2.477” (see photos below left). 
Rockwell of welded end Re-61, sprayed end Rce-60. 
These flame-sprayed coatings are solid, homo- 
geneous; usually superior to those applied by 
other methods. You can apply them at high 
speed, with lower material and finishing costs. 
In addition to AMS 4775, a number of other 
powders — including tungsten carbides — are 
available for various service requirements; all 
may be fused—some used as sprayed for certain 
service requirements. 
Note pits in welded section at 
left. Both magnified about 50x. 


For further information on this high-speed, 
money-saving, hard-facing process, phone, write 


or wire. 
NL. 
<METCO FORMERLY METALLIZING ENGINEERING CO., INC. 


1179 Prospect Ave., Westbury, L. |., N. Y. Tel.: Edgewood 4-1300 Cable: 
METCO in Great Britain: METCO, Ltd., Chobham-near- Woking, Engiand 


METCO INC. 
1179 Prospect Ave., Westbury, L. |., New York 


Please send me free bulletin on hard facing. 


METC O inc. 




















Pump plunger being flame 
F ne nortan Powder Gun State 
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MEN ON THE MOVE 


continued from page 14 


ELECTIONS: 


SIMONDS 


Les A. Thayer was elected vice- 
president-sales, Belden Mfg. Co., 
Chicago, at the November meeting of 
Belden’s board of directors. 


The Abrasive Grain Association re- 
cently elected John H. Simonds 
(Simonds Abrasive Co.) chairman of 
their board of directors. 


The board of directors of Lummis 
Mfg. Co., Pasadena, elected W. R. 
Lummis to chairman of the board. 
D. R. Lummis was elected president 
and C, H. Clark was made vice-presi- 
dent and general manager. 


William L. Davis has been elected 
executive vice-president of Emerson 
Electric Mfg. Co., St. Louis. He will 
be general manager of the Electronics 
and Avionics Division. 


National Electrical Manufacturers 
Association has elected its officers for 
1961. They are: A. D. R. Fraser, 
president (Alcoa) ; W. R. Peterson, 
vice president (Emerson Electric Mfg. 
Co.); A. E. Pringle, Il, treasurer 
(Pringle Electrical Mfg. Co.). 


The newly elected officers of the 
Grinding Wheel Institute are: 

L. A. Patt, chairman of the board, 
(Carborundum Co.). 

W. G. Pinkstone, president, 
(A. P. de Sanno & Son, Inc.). 

C. F. Leitten, vice-president, 
(Electro Refractories & Abrasives) . 

New members of the Board of Di- 
rectors are R. C. Franklin (Macklin 
Co.); C. R. Anderson (Robertson 
Mfg. Co.) ; M. W. Gormly (Cincin- 
nati Milling Machine Co.); H. G. 
Jones (Mid-West Abrasive Co.). 











ONE WELD-- 


or a Thousand Miles of Them 








Magnafiux inspection of weld on refinery reactor 
during erection. 


Speed and ease of Magnoafiux speeds pipe- 
line weld tests, and tests 100% of welds! 


To get fast-- positive --low cost inspection 


QOolLmacnariux 


NATION - WIDE 
SCIENTIFIC 


INSPECTION SERVICE 


Anywhere -- Anytime 


When you need weld inspection you can 
depend upon — in the field or in your 
plant — call us. You'll have a Magnaflux 
factory-trained Commercial Inspector or 
team on the job — pronto! 


These expert men, working with all Mag- 
naflux Test Systems (Magnaflux-Magnaglo, 
Zyglo, Sonizon Ultrasonic and others), 
and with Gamma Ray, find every defec- 
tive weld that weeds to be found. 


The cost — usually a few cents or less per 
foot of weld! It is just as important to 
you that they recognize good welds as 
spot the bad ones. 


Then, by showing not only what and 
where, but bow defects occur, they help 
welders do a better job. This cuts your 
welding costs — assures consistent quality 
at a practical price. 


FOR TESTING BIG THINGS such as 
pressure vessels, heavy machinery, piping 
and pipelines, structural members, Magna- 
flux Field Inspectors bring a mobile 
“shop” right to the site. 


IN THE FIELD OF NUCLEAR EN- 
ERGY, this test service offers the most 
positive detection known for locating the 
weldment leaks that are of such vital con- 
cern. In any kind of maintenance inspec- 
tion Magnaflux Test Systems mean safety. 


FOR SMALL PARTS WELDMENTS, 
use your nearby Magnaflux Commercial 
Inspection Plant. Testing here is low in 
cost for ahy quantity—gives you the bene- 
fit of a nation-wide standard inspection 
that helps you build welding business 
through accepted evidence of quality. 
Write for new bulletin. 


TO GET, USE OR BUY BETTER WELDING AT LOWER COST — write for details... 
or call any of the COMMERCIAL INSPECTION BRANCHES SHOWN BELOW 


MAGNAFLU 


wMacuaraux 


xX CORPORATION 


A Subsidiory of General Mills 


7348 
Mineola, L.1., N.Y. 
Ploneer 7-3220 
Newark 4, N. J 
HUmbolt 3-1235 
E. Hortford, Conn, 
BUtler 9-2737 
Philadelphia, 40 
DAvenport 9-4070 


HALLMARK OF 
QUALITY IN 


TEST SYSTEMS Detroit 11 


TRinity 3- 4343 


West Lawrence Avenue, Chicago 31, Illinois 
Pittsburgh 36 
TUxedo 2-3448 
Cleveland 15 
HEnderson 2-0727 
Cincinnati 23 
MUlberry 1-6436 


Houston 21 
WAlnut 3-9169 
Oakland 8 
OLympic 8-0201 
Van Nuys 
STate 5-8640 


Indianapolis 18 
Liberty 7-1303 
Chicago 39 
EVerglade 4-1561 
Los Angeles 22 
Raymond 3-8961 
Dallos 35 
Fleetwood 2-2626 





OR DO-IT-YOURSELF 


with your own 


4 TEST SYSTEMS 


If you do production weld testing or 
other frequent weld tests in your plant 
or on-site, it may be to your advantage 
to own your own testing facilities. 
You select from the systems and methods 
used by industry for practically every 
weld testing need. You also get the bene- 
fits of complete cooperation from Mag- 
naflux Field Engineers, the entire Mag- 
naflux engineering staff and research 
group in establishing the tests, methods 
and techniques to give you the results 
you are looking for in each specific ap- 
plication. You enjoy a free consulting 
service from top authorities—at no extra 
cost. COMPLETE PORTABLE KITS 
START AS LOW AS $36.00. 


Included are completely automated sys- 
tems for any method or production 
process, including: 


MAGNAFLUX-MAGNAGLO® 


The only recognized test proven com- 
pletely reliable for finding all cracks in 
magnetic weldments open to the surface. 
For linear weld, costs about 4.4c per 
foot. Unit prices start as low as $195. 


ZYGLO® 


Fluorescent penetrant. Standard, broad- 
use tests for nonferrous metals, stainless 
steel, etc., with 100% reproducible re- 
sults at any degree of sensitivity you 
require. Complete kits, including black 
light, only $125. 


MAGNATEST® 


Eddy current tests for control of welding 
of nonmagnetic metals by conductivity 
measurement of heat affected zones. Also 
separate mixed alloys, check heat treat 
over entire assemblies with noncontact 


probe. 


SPOTCHECK® 


Dye penetrant testing in its most con- 
venient form, with all materials in spray 
cans—high-flash, nonflammable or 
chlorine-free. Complete portable kits, 
$36. Low cost kit replacement ma- 
terials and in bulk. 


Write today for full information or for 
discussion of your needs. 


For More Information Circle No. 54 on Reader Service Card. 
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WELDING MANAGEMENT 


watches these developments 


THE OLDEST KNOWN resistance butt welding ma- 
chine still in use in this country (see photo) is the 
one Rempe Co., Chicago, bought almost 75 years ago 
from Thompson Electric Welder Company, Lynn, Mass. 
Until last year, when the regular operator (for 52 
years) retired, the 25-kva, hand-operated machine was 
still welding heating and refrigerating pipe coils in 
black iron pipe. The welder is used only occasionally, 
now. 

Surprisingly enough, the 1896 welder was equipped 
with air clamps and water-cooled dies. 


USE OF FOREIGN structural steel in Southern cities 
is facing trouble. A new program adopted by the 
Southern Building Code Congress (a group of 500 
municipal officials who police the standard building 
code in 900 cities and towns) will require that foreign 
steel be tested in a laboratory approved by ASTM. 
The Congress will continue to assume automatically 
that domestic steels meet standards. The action was 
taken because of several recent failures in structural 
steel construction where foreign steel was suspected 
because of laxity in enforcing the SBCC rules. 


A NEW TRAINING CENTER for plumbing and pipe 
fitting apprentices has been dedicated at Norfolk, Va. 
The center, called the most modern in the country, is 
a result of a cooperative effort by labor and manage- 
ment. At the dedication ceremonies, electric and gas 
welding and cutting equipment, supplied by the NCG 
Division of Chemetron Corp., was previewed. 


FRICTION WELDING, which converts the mechani- 
cal energy of metal, ceramic, or plastic parts revolving 
in contact with one another into heat, and then a weld, 
is coming in for intensive study at American Machine 
& Foundry Co., Stamford, Conn. 

Main aim of researchers is to dig up new facts about 
the old concept of friction welding and to find practical 
applications for the process. Already they've found 
evidence that a layer of fluid metal is formed be- 
tween parts, something that wasn’t known before. 
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A NEW PACKAGE—called Barrier Carton—has 
been adopted by Air Reduction Sales Company to 
insure shipment of fresh, dry, low-hydrogen electrodes 
to customers. Carton has an inner layer of aluminum 
foil in the corrugated cardboard which is said to make 
it about nine times more resistant to moisture than 
ordinary cartons. 


A REMARKABLE NEW ENGINE whose block is 
made of thin, brazed stainless steel sheets was unveiled 
at the 15th annual convention of the American Society 
of Body Engineers in Detroit recently. The four-cylin- 
der engine combines high power with lightness, and 
durability. For instance, one model delivers 175 hp, 
yet weighs only 175 lbs. 

The main reason for the engine’s performance is the 
use of brazed, thin Type 302 stainless sheets for the 
block assembly, including combustion chambers, wa- 
ter jacket, intake and exhaust ports, upper block pan 
and spark plug tubes. The stainless does away with 
corrosion worries, while the thin stampings used 
(some are as thin as a penny) dissipate heat faster 
than a cast block. 

The engine was designed by Lloyd Taylor and is 


produced by Tyce Engineering Corp., Chula Vista, 
Calif. 


TWO NEW FILMS, for 16 mm full color and sound 
showing are available to industry on a free loan basis. 

“Industrial Gases And Shielded Arc Welding” is- 
sued by Air Reduction Sales Co., is a 27-minute show 
which correlates the story of oxygen, nitrogen, hydro- 
gen, argon, and carbon dioxide with welding applica- 
tions. 

“How To Locate Flaws with Dye Penetrants”, is- 
sued by Turco Products, Inc., is a training film which 
demonstrates dye penetrant inspection from laboratory 
theory to production-line techniques. 


RESISTANCE WELDING equipment shipments for 
October have passed the $2-million mark for the ninth 
consecutive month, according to the Resistance Welder 
Manufacturers Association. Shipments for the first 10 
months of 1960 were reported 1814% ahead of the 
same period in 1959. 


BUSINESS IS GOOD according to 206 distributor 
members of the National Welding Supply Association. 
They said they sold 4% more welding supplies in the 
third quarter, 1960, than they did in the same period 
of 1959. In comparing sales for the first nine months 
of 1960 with the same period in 1959, the Association 
found that members sold 7% more. 








RANSOME MAKES IT EASY FOR YOU 
TO CUT HANDLING COSTS! 


You can have the Ransome positioning 
equipment you need... any way you want it! 


Of course, our business is selling equipment... but, now with Ransome’s exclusive rental or 
rental-purchase plans you can always have exactly the positioning equipment you need, when 
you need it, for as long as you need it. 


Use of the proper positioning equipment on a job often spells the difference between profit 
and loss on that job .. . or even between getting and not getting the job in the first place. 


Now . . . for the first time in welding history, you can bring exactly the equipment you need 
for any job into your shop . .. and keep it there only while it’s making profits for you. 


No need to tie up large amounts of capital. Ransome’s low rental fee can be charged directly 
to a contract, and can be written off as an operating expense. The equipment is out of your 

shop as soon as its work is complete. It does not sit idle, 
wasting space, adding overhead. No need to pass up any 
job because of lack of sufficient positioning equipment. 
You can figure positioning . . . and the savings positioning 
brings . . . in your estimating for all jobs, big and small, 
long-term and short-term. 


RANSOME COMPANY 
Scotch Plains, New Jersey 


| am interested in renting Ransome Equipment: Please quote 
rates for: Type:__________ size or capacity: 


f 


| anticipate requiring this equip t on or about 

for approx caine ©) months 0 weeks 
Have sales engineer contact me ([) Send Ransome literature 

[] Send FREE GUIDE to Positioning Equipment 

Name 





To learn more about Ransome'’s ‘‘pay-as-you-profit” rental 
or rental-purchase plans fill in the coupon. 





Company 
Address 





Division of Big Three Welding Equipment Co. 
SCOTCH PLAINS, New Jersey 


RANSOME... THE PIONEER IN POSITIONING FOR WELO/ING 
For More Information Circle No. 64 on Reader Service Card. 
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WELDING AT WORK 





to do the job better and cheaper 


Mild steel replaces 
stainless drive shaft 


Detroit: This outboard motor drive shaft projects 6 
inches into the water during normal use. |t was orig- 
inally machined from solid type 400 stainless for 
corrosion resistance. 

To reduce costs, it is now a mild steel shaft whose 
front 6 inches are protected with an overlay of Nicro- 
coat No. 3 alloy at the Wall Colmonoy Corporation’s 
Detroit plant. 

The alloy is applied to the finish machined mild 
steel shaft by cold spraying to produce a coating 0.001- 
inch to 0.0015-inch thick. The coated shaft is then 
placed in a controlled atmosphere furnace where the 
overlay is fused to the shaft with a molecular bond. 

The mild steel shaft now has the corrosion resistance 
and the wearability of stainless but costs 52 per cent 
less to produce. 





Welded aluminum trailer hauls liquids and dry payloads 


NortH Kansas City, Mo.: This dual cargo trailer can 
carry a liquid load or a dry payload of 42,600 pounds. 
Its underslung aluminum tank carries up to 7,250 gal- 
lons. Area of the dry cargo portion enclosed with 3- 
foot-high side and end board is 710 cubic feet. The 
tandem axle trailer is 10 feet high and weighs 10,715 
pounds empty. The enclosure for the dry cargo area, 
a removable aluminum extruded board 1.00 inches long 


and hinged tailgate, can be increased to 5 feet, 6 inches 
high. Legal limit is 12 feet, 6 inches. 

The trailer was designed by Standard Steel Works, 
Inc., to eliminate empty back hauls. It was made from 
high strength 5454 and 6061 aluminum alloy sheets 
and extrusions supplied by Kaiser Aluminum. The 
components were joined by MIG welding using 5356 
welding wire. 
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‘ LINCOLN 
"WELDERS | 


three phase rectifier IDEALARC R3M® 
DC arc welders 





























IDEALARC 
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A great new addition to the World’s Most Popular Line of Welders 


Lincoln’s all new 


IDEALARC RSM 


three phase rectifier DC arc welder 








eatarc RSM ¥ 


Three Phase Rectifier, DC Arc Welder 


LINCOLN 


CONSTRUCTION DETAILS 


Current Control — An easily turned crank on the 
front of the machine provides continuous current 
control over the entire range of the machine by 
a movable core in the reactor windings. The mechan- 
ical system used to move the core is rugged, noise- 
free, smooth and free of creeping problems. 


Polarity Switch — Durable, silver-plated contacts 
with sturdy mechanical construction assure thou- 
sands of trouble-free polarity changes. 


Case — The recessed front prevents damage to ex- 
ternal controls. Output studs are recessed even 
further and separated to eliminate accidental shorts. 
Strain relief loops prevent needless wear on output 
studs and loose connections that dissipate output 
and cause operator annoyances. 


Lift Bail—Whether you move your machine once 
or hundreds of times, the convenience of the sturdy 
lift bail will be apparent. Welded directly to the 
sturdy frame of the machine, the lift bail is attached 
permanently regardless of how severely it is used. 


Signal Light — Red light indicates machine is on; 
prevents accidental idle operation during non-work- 
ing hours. 


Line Contactor Starter and Overload Protection 
— Operated by a push button on the front panel, a 
heavy duty magnetic contactor energizes the ma- 
chine. Protective circuits automatically disconnect 
the welder from the line in the event of over- 
load, overheating from any cause, or input power 
failure. This well-proved protective system makes it 
virtually impossible to burn out the Idealarc R3M. 


i 


OPTIONAL FEATURES 
(at slight additional cost) 


Undercarriage — provides portability. A sturdy three- 
wheeled undercarriage with either steel (K-726) 
or solid rubber tires (K-726R) is available for field 
installation. 


Remote Current Control — Changes machine cur- 
rent setting from the operator’s station with a simple 
toggle switch. The switch operates a motor inside 
the welder case which rotates control crank to adjust 
current up or down. Available factory-installed only. 


ML-2 Power Pack—provides 115 volt DC control 
power and other circuits necessary for Lincoln ML-2 


Squirt Welder. Available as a kit for field installation. 


Weatherproofing — Louver design prevents entry 
of rain, or other falling liquids, into the machine. 
Also, electrical parts receive a double dip in a 
special insulating material after they are assembled 
and interconnected to repel the attack of salt air or 
other corrosive atmospheres. 


Silicon Rectifiers — After years of testing, Lincoln 
engineers are convinced that the silicon diodes and 
circuitry employed in the Idealare R3M provide 
unequalled rectifier performance and life. To the well- 
established efficiency and freedom from aging of 
silicon diodes, Lincoln has added exceptionally large 
safety margins and unique protective circuits to 
overcome the problem of overvoltage failures that 
plagued silicon rectifiers in the past. The results are 
outstanding. 


Windings — Most of the windings in the Idealarc 
R3M are aluminum, which permit a compact, light- 
weight design. As in other Lincoln welders the 
aluminum-copper connections are flash-butt welded 
and sealed forever in a protective coating. There are 
no mechanical aluminum-copper joints. 


Fan and Cooling System—A large fan moves gen- 
erous quantities of cooling air through the machine. 
Clean air flows in at the top of the welder, passes first 
over the rectifier heat sinks, then down over the 
windings, and exhausts through louvers in the front 
panel. A large safety factor in temperature rise, 
designed in the machine, permits the use of the 
Idealarc R3M on even unusually severe applications. 


115 Volt Starter Circuit —for plants with regula- 
tions requiring 115 volts on starter push button 
circuits. Available factory-installed only. 


Accessory Kit — includes headshield and lenses, elec- 
trode holder, ground clamp, and cables. Priced below 
total price of individual components. 


Remote Polarity Control — Change from DC (+) 


to DC (—) or vice versa, with a switch attached to the 
electrode holder or mounted at the operator’s station. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


The World's Largest Manufacturer 
of Arc Welding Equipment 
and Electrodes. 
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WELDING AT WORK continued 


Mach 3 Skyline 


Los ANGELES, Cauir.; Engineers Bill 
Clark, left, and Frank Rutkosky of 
North American Aviation, Inc., ap- 
pear to be putting together a model 
city that has a New York-type sky- 
line. It’s actually a study board con- 
taining brazed honeycomb samples 
which have been tested to the point 
of failure on a tensile machine. 
Strength information provided by 
samples is being used in engineering 
development of the 2000-mph B-70 
bomber. 


Stud welding 


keeps dock 


planks secure 


SHELBY, OxnIO: Boating, the fastest 
growing sport in the U.S., is bene- 
fitting by the practice of wartime 
shipbuilders who used stud welding to 
secure wood decking. The American 
Tower Company buttons down plank- 
ing on free-floating boat docks with 
stud welding. 

American uses studs made by Nel- 
son Stud Welding Div., Gregory In- 
dustries, Inc., and welds them to the 
16-gage side rail tubes of the docks. 
Then they slip drilled, l-inch oak 
planks over the studs, secure them 
with Nelson T nuts which bite into 
the wood until flush with it. 

Studs attach twice as fast as other 
fasteners. American tried J-bolts ex- 
perimentally, but the bolts opened 
up and were soon lost. 

During welding, the 10-foot tube 
rides on a fixture that stops every 
four inches beneath the Nelson gun. 
It takes just seven minutes to weld 28 
\%4-inch by ¥g-inch long studs to the 
tube. 
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New Safety-LockTab-Improved Cup Shape 
Add Increased Protection and Comfort 
Mask Goggles 


to AO Flexible 





Here are four improvements that make these new AO 
Vinylite Mask Goggles safer to use, more comfortable 
to wear: 


1 New lock tab, with snap button, holds adapter securely 
to frame at point of greatest stress, improves fit around 
entire frame. Adapter will not pop out, can be removed 
quickly and easily for cleaning or replacement. 


2 New recessed slots at end of cup fit over and around 
temples of safety (or regular) glasses to keep entire cup 
edges in contact with face. 


3 Increased eye cup depth gives additional coverage and 
protection at temples. 


4 Improved flash around entire edge of mask molds to 
contours of face, permits no stray light to enter. 


These new goggles have a nylon adapter to hold lenses 
securely in frame without buckling or cracking from heat. 
Four indirect ventilating louvers on each cup provide 
good ventilation and fog control. Lightweight mask fits 
closely but comfortably over all safety glasses. 


Your nearest AO Safety Products Representative can also 
show you the companion grinding and chipping goggles, 
with clear frame, clear transparent adapter and Super 
Armorplate lenses. Contact him for complete details, or 
write for illustrated folder S-1229. 


Your Surest Protection... AO SURE-GUARD GOGGLES 


American © Optical 


COMPANY 


SAFETY PRODUCTS DIVISION * SOUTHBRIDGE, MASSACHUSETTS 
For More information Circle No. 17 on Reader Service Card. 
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( actual size) 


ils’ clearance 


Highest amperage yet in an Ai Cooled Heliweld Holder 


New Airco H16-A. Only 2%” interference dimension 
and no water system! The new Airco H16-A Heliweld 
Holder, for tungsten-inert-gas welding, is the only air 
cooled torch available with 160 amps AC or DC — and 
it’s the easiest to handle. Here’s the torch for work in 
tight spots! 

The Airco H16-A is a gem for jobs requiring rapid, 
clean, smooth welds on thinner gauge aluminum, alloy 
and stainless steels, brass, cast iron, copper, magnesium, 
molybdenum, nickel, silver, and manv others. 





AIR REDUCTION SALES COMPANY 


A division of Air Reduction Company, incorporated 
150 East 42nd Street, New York 17, N.Y. 


More than 700 Authorized Airco Distributors Coast to Coast 


Airco produces everything you require for manual 
and automatic Heliwelding. The line includes the H10 
air cooled, H20 water cooled, H35 water cooled, and 
HS0 water cooled Heliweld Holders, and automatic 
machine heads. 

Look in your Classified Telephone Directory, under 
“Welding Equipment and Supplies,” for your nearest 
Authorized Airco Distributor. Or phone your local 
district office. 


On the west coast— 

Air Reduction Pacific Company 
Internationally— 
Airco Company International 
In Canada— 

Air Reduction Canada Limited 


All divisions or subsidiaries 
of Air Reduction Company, Inc. 
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throw 360° radial x-ray beam 
- makes light work of tough 
radiographic jobs like these 





Inside-out one shot circumferential 
radiography of tank-head welds: 
the forward-thrown radial beam 
gets the whole corner. 














Circumferential radiography of girth 
welds: the wide-band 30° projection 
x-rays the full seam with width 

to spare on either side. 





Easy setup for simultaneous 
panoramic radiography. 


find all this in the 


Despite the power it packs, the tubehead 
is light enough for one man to handle. 


portable x-ray units—130 KV, 160 KV, 200 KV, 260 KV 


x-ray units—5 to 50 KV, 150 KV (stati y ond mobile), 270 KV portable, 
260 KV heavy-duty 


units for isotope radiography—sources, equipment, containers for Iridium '%2 
Cobalt ©° and Thulium '70 





.-. films, tanks, darkroom sunaries, illuminators, everything 
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LIBRARY 





of welding 


Welding Rocket Cases 


‘Welded Fabrication of Steel Solid- 
Propellant Rocket Votor Cases,” May, 
1960, Order PB 161206 from OTS, U.S. 
Department of Commerce, Washington 
95. Da 29 pages, $0.50. 

Welding techniques, selection of 
welding materials, joint design, work- 
ing conditions, and inspection pro- 
cedures for successful fabrication of 
solid-propellant rocket motor cases 
are included in this study. 


Weldment Restraint 


“Problems With Restraint in Heavy 
Weldment.” by Glenn E. Faulkner, as- 
sistant chief, Metals Joining Division, 
Batelle Memorial Institute, Order PB- 
161204 from OTS, U. S. Department of 
Commerce, Washington 25, D. C., 10 
pages, $0.50 
This report is the text of talk 
given at the Titanium Alloy Sheet 
Rolling Panel Meeting in San Diego 
early last year. Discussed are the 
current research efforts in the evalu- 
ation of welded joints in thick ti- 
tanium-alloy plates as part of the 
Navy's study to consider thick titan- 
ium plate in deep-diving submarines. 
Problems due to restraint are de- 
scribed, as well as methods for study- 
ing restraint and methods used to 
reduce restrain problems. The report 
contains drawings of two restraint 


Spec imens 


Welding in Russia 


Moravskiy, V. E. Kondensatornaya svar- 

ka metallov malykh tolshchin (Stored- 

energy light-gage welding). Moskva- 

Kiyev, Mashgiz, 1960, 143 pages. 

This book describes Soviet stored- 
energy spot and seam welds and dis- 
cusses conditions for welding light- 
gage metals and alloys. It summa- 
rizes research done at the Institute 
of Electrical Engineering, Academy 
of Sciences, UkrSSR, the Kiyev Poly- 
technic Institute, the Moscow Higher 
Technical School, and at several in- 
dustrial plants. The material used 
includes the theses work of the 
author 








Quick Way to Rebuild. . . 
WORN TRACTOR GROUSERS 


SS HI-C 


HIGH CARBON STEEL 


TRACTOR GROUSER BARS 


Bs 


| 


No.149 Neo. 201 No. 401 


e Cost for less than new 
track, 

e Attached quickly with low 
hydrogen electrodes or avu- 
tomatic method. 














HEAVY-DUTY 


CYNITUTNS, 


11%-13Y/% MANGANESE-NICKEL STEEL 


TRACTOR GROUSER BARS 


e Greatest toughness, high- 
est strength of any steel. 

e Workharden up to 500 
Brinell. 

@ Size available to fit every 
worn tractor grouser. 


“4 
No. 300 . No. 200 No. 150 No.100 


MANGANAL PLATE, FLATS, ROUNDS AND ELECTRODES INCREASE 
SERVICE LIFE OF TRACTORS. DOES NOT WEAR OUT OPPOSING PARTS. 

e@ TRACTOR ROLLERS, IDLERS, SPROCKETS, RAILS — rebuild with 
Manganal Bare Welding Electrodes. 

e@ BULLDOZER BLADE EDGES — rebuild with Manganal Round or 
Special Shape Applicator Bars. 

e BULLDOZER MOLD-BOARD — flame cut from Manganal Hot Rolled 
Plate. 


Available from al t 
Nearest Distributor Upon Request. Send‘ for Helpful Literature 


ee!) & ae ile 28 3 eA - 


929 Julia Street + Elizabeth, New Jersey 
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RRS 8S 


at International Harvester’s East Moline Works 


PAGE A-S-18 WIRE GIVES HIGH TENSILE WELDS 


Welding is the backbone of produc- 
tion at the East Moline Works of 
International Harvester, and PAGE 
welding wire Analysis A-S-18 is used 


- at the Works on parts made of high 


The 500# Payoffpak in the back- 
ground furnishes a steady flow of 
uniform PAGE A-S-18 wire for unin- 
terrupted production of consistent 
high quality 


carbon steel which are subject to 
high impact and stress. Above, for 
example, is part of a Fast Hitch for 
hooking farm implements to Farmall 
tractors. The steel is SAE 1050, and 
A-S-18 wire gives a clean, non-por- 
ous, high tensile weld that stands up 
under the most rugged service. 


A-S-18 is also used on combine shafts 
and cross-members—equipment 


which requires high tensile strength. 
Purchased in coils and Payoffpaks, 
PAGE A-S-18 enables East Moline 
Works to substitute semi-automatic 
welding on many jobs previously 
done with stick electrodes. 
eee 

Let PAGE help solve your welding 
problems « From 33 analyses, PAGE can 
furnish the right wire, in every form of 
modern packaging, with prompt deliv- 
ery from a coast-to-coast network of 
PAGE distributors and warehouses. 
Bring your welding problems to PAGE 
—we’ll be glad to help you improve 


your quality and lower your production 
costs. 


WRITE FOR DETAILS « Folders DH-402 and DH-1218 give the complete story 
on PAGE welding wires 


PAGE WELDING WIRE 


SPE oa . ‘ AgECco 
Page Steel and Wire Division - American Chain & Cable Company, Inc. 
Monessen, Pa.*, Atlanta, Chicago*, Denver*, Detroit, Houston*, Los Angeles*, New York, 
Philadelphia*, Portland, Ore., San Francisco*, Bridgeport, Conn. 


*indicetes PAGE warehouse stocks 


PAGE — tHe source FOR ANSWERS TO WELDING PROBLEMS” 


For More Information Circle No. 62 on Reader Service Card. 
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Welding 
p esigil 
al abrication 


ESTABLISHED IN 1930 AS INDUSTRY & WELDING 


Do Welding Users Want Price 
Or Performance In 1961? 


IN BRIEF: A cross-section of American Industry 
told us the factors that influenced their choice 
of welding equipment in the past two years 
would also influence their 1961 buying. 


THE RIVALRY between performance and price is 
summed up by Bill Hornung, welding engineer, at 
Whirlpool Corporation’s Marion, Ohio, Division. He 
told Wexpinc Desicn & Fasrication: “We watch the 
price and the performance of our welding equipment 
because we want the laundry equipment we make to 
be competitive in price and quality.” 

But which, price or quality, is really the more im- 
portant to the majority of welding users? 

The answer to this question is one of the most im- 
portant facts to come out of an industry-wide survey 
made by Wexpinc Desicn & FasricaTion. By mail 
and by personal interview, we asked Mr. Hornung and 
500 other readers, who represent a cross-section of 
American industry, what welding, cutting, and fabri- 
cating equipment they bought recently (see list on page 


33). We asked on what basis they had made their 
choices. And, while we were at it, we asked them some 
other important questions on their buying habits. 

We analyzed the results. Here’s what we found: 


IT'S PERFORMANCE OVER PRICE! 


First, we asked about the relative importance of 
seven factors that influence purchasing. These are per- 
formance, manufacturer’s reputation, design, mainte- 
nance, price, delivery, and portability. Our readers 
rated these, labeling the most important first and on 
down to the least important, which they marked sev- 
enth. Here are the results: 

Performance: This is what the product does and 
what it saves in manufacturing costs. It was far and 
away the most important influence in equipment buy- 
ing. It received more than half of the first place votes, 
20 percent of the second place choices, and was never 
rated lower than third. According to a weighted score 
(see table on page 32), it far outdistanced the second 
most important buying influence which was: 

continued on page 32 








this questionnaire went to 500 readers and brought this information ... . 
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This is how the buying influences were rated when this typical 


BUYING 


HOW RANKED 


WEIGHTED 





INFLUENCE 
THIRD 


SCORE 


FOURTH FIFTH 





PERFORMANCE 


100% 





REPUTATION 


72% 





DESIGN 


60% 





MAINTENANCE 


54% 





PRICE 





DELIVERY 





PORTABILITY 











PERFORMANCE is the most important buying inf! 
rated it at 100 percent and compared the other 
with it on a percentage basis. The chart also 


Reputation: This buying influence received 25 
percent of the first place votes and a goodly number of 
second and third place choices. It shows that American 
industry takes the welding equipment manufacturers 
word that their product will do an economical and ef- 
ficient job. Whether or not this is done is based on the 
equipment’s: 

Design: This was rated third. It received 16 percent 
of the first place votes, 16 percent of the second place 
votes, and many fourth and fifth place choices. 

Price and maintenance: These two factors ran 
almost neck and neck. Their weighted scores varied 
only slightly, and they received an almost identical 
number of second, third, and fourth place choices. 

Delivery and portability followed in that order 
and seemed to be relatively unimportant as purchas- 
ing influences. Many did not bother to rate them at 
all. Of course, delivery is not a factor in today’s mar- 
ket. But, it can be when shortages occur as they did 
during the Korean war. 


WAS THE EQUIPMENT SATISFACTORY? 

We asked this question because it followed logically 
and would reveal whether welding users who replied 
got those features they considered most important. 
Our survey showed that 87 percent were satisfied with 
their equipment; 13 percent were not. 
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53% 





29% 








15% 














even buying influences received the most first, second, and third 
place votes in each of the seven degrees of importance that 
uld be attributed to each. 


Of those 87 percent who were satisfied, 42 percent 
said their equipment had met expectations in both 
performance and savings. The remainder said their 
equipment had met expectations in performance or 
savings, but not both. 

To those 13 percent who were dissatisfied, we 
pointed this question: 


WHY WAS THE EQUIPMENT UNSATISFACTORY? 


We asked them to look over a list of eight things 
with which they might have been dissatisfied. These 
were poor workmanship, poor design, poor perfor- 
mance, poor service, expensive installation, difficulty in 
maintenance, operational difficulties, and equipment 
that was incomplete and not ready to use. 

We found there were three levels of dissatisfaction: 

First: Poor design, maintenance difficulties, and in- 
complete equipment were in pretty much of a 3-way 
tie. Each received about 20 percent of the total vote. 
One reader, who wants to be anonymous, was unhappy 
with a 100 KVA spot welder. He said it was too com- 
plicated for easy servicing; he felt its complex elec- 
tronic circuitry shuuld be simplified. Another anony- 
mous reader took a shot at manufacturers for failing 
to give adequate, concise, pertinent data that identifies 
components and simplifies maintenance. 

Second: Poor performance and operational dif- 











equipment was purchased .. . 


AC welders 

AC/DC welders for tungsten inert gas shielded weld- 
ing and for mechanized inert gas shielded welding 

Automated arc and resistance welding lines 

Automatic welding heads 

DC welders 

Electrode holders 

Flame cutting machines 

Metallizing equipment 

Press brakes 

Press-type welders 

Semi-automatic welding equipment, including guns 
and accessories 

Spacing tables 

Spot welders 

Stud welders 

Submerged arc welding equipment 

Torches and regulators 

Tungsten arc cutting equipment 

Turning rolls 

Welding manipulators 


ficulties were at the next level, each getting about 12 
percent. One big difficulty seemed to be that many 
wires for automatic and semi-automatic welding 
jammed in drive rolls. Several readers complained 
about this. They added that they did get excellent co- 
operation from suppliers in replacing defective wire. 

Third: Poor workmanship and expensive installa- 
tion followed, each getting about 7 percent. 

No one complained about service. Indeed, most 
praised it highly. Here’s the reaction of John A. Henry, 
plant superintendent, at Spotweld Division of Otto 
Konigslow Mfg. Co. after purchasing a spot welder 
and an AC/DC welder: “The technical men showed 
genuine interest in any and all problems, made main- 
tenance suggestions on how to save money, and evalu- 
ated for possible design changes in future models the 
corrective steps our own maintenance people had 
taken.” 

We wanted to know what those dissatisfied people 
would do to cure shortcomings. We asked: 


HOW WOULD YOU CORRECT EQUIPMENT 
SHORTCOMINGS? 


We presented five choices. Our readers could ask for 
equipment that would be more versatile, more rugged, 
or more productive. Or, they could ask for simpler 
equipment that would turn out a better end product. 


Here’s a breakdown of the replies: 
31 percent said simplify the equipment 
23 percent said make it more rugged 
21 percent said make it more versatile 
17 percent wanted a better end product 
8 percent said increase productivity 


But, all of these people were not genuinely unhappy 
with their suppliers. We found that out when we asked 
them: 


WOULD YOU BUY FROM THE SAME COMPANY AGAIN? 

The answer was a resounding: YES! More than 90 
percent said they would. Five percent said no, and five 
percent said they were not sure. Several people said 
they would buy again from the same supplier only if 
quality, design, and performance were brought up 
equal to that of other equipment on the market. 

And, while we were posing questions, we asked 
these: 


HOW AND WHY DID YOU BUY? 

About 70 percent of the people who replied said they 
bought equipment after long, thorough planning. The 
remainder bought quickly to meet a pressing need. 


WAS THE EQUIPMENT A COMPLETE PACKAGE? 


About 75 percent of those replying said they bought 
their equipment as a complete package from a single 
source. One who did was Frank Flocke, Thorton Com- 
pany, who bought an AC/DC welder package for 
tungsten arc and semi-automatic welding. He ordered 
it on a ready-to-install basis and has had no trouble. 


DID YOU HAVE TO BUY FOREIGN EQUIPMENT? 

The ai. wer was a reassuring: NO! Ninety-two per- 
cent of those who replied said they had not. Those who 
did bought highly specialized equipment not made in 
this country. 

William Clark, president of C & D Steel Fabricators, 
summed up the attitude of American industry toward 
foreign welding equipment and toward our own Ameri- 
can equipment when he said: “Top equipment from a 
reputable American company is a hard combination 
to beat.” ¢ © 
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| A DESIGNER'S GUIDE 


EDITOR’S NOTE: The cost-price squeeze and competition are forcing 
industry to exploit every advantage it can muster. This series, 

which will run regularly this year, is intended to show 

designers and others just how to utilize all the potential economies 
and advantages of arc welded steel to reduce manufacturing costs. 





Part I that follows says . 


Weld Metal Has Excellent Properties! 
Are You Using Them? 


IN BRIEF: Weld metal is stronger than 
the metal it joins and a welded joint 
is stronger than any other 

used for joining metals. 


TENSILE STRENGTH and toughness are the two factors 
most important in predicting satisfactory performance 
for a welded joint. Remember that: 
1. The yield and tensile strength of the weld metal 
should be higher than that of the parent metal. 
2. The lowest normal operating temperature of the 
weldment should be above the transition temper- 
ature of the weld and the parent metal. 
Elongation of the ductility of the weld metal is of 
minor importance if these two requirements are met. 


TENSILE STRENGTH 


It is sound policy to use weld metal which has a 
higher tensile and yield strength than the parent metal. 
Structures are normally designed to operate well below 
the yield strength. However, shock or unexpected loads 
often occur. If such a shock is thrown on a structure 
in which the welds have a higher yield strength than 
the parent metal, any yielding will take place in the 
parent metal and not in the weld. If the yield strength 
of the weld is lower than that of the parent metal, the 
yield will take place in the weld. 

Since the mass of the parent metal is normally much 
greater than that of the weld, failure is much less likely 
to occur if the yield takes place in the large mass 
which is the parent metal. 

Weld metal with a tensile strength greater than the 





COMPARISON OF MECHANICAL PROPERTIES AND COSTS 





PROPERTIES 


ASTM - ASME CLASSIFICATION 


A-7 A-242 
(Mild Steel) : 


WELD METAL 
DEPOSITED WITH 
E-60XX ELECTRODE 








TENSILE STRENGTH (PSI) | 60-72,000 
YIELD. POINT (PSI) 33,000 
ELONGATION IN 2 IN. 28% 20-22% 
COST PER POUND | $ .053 $ .07625 
PER CENT PREMIUM | 44% 


65-75,000 
50-65,000 


62-90,000 
52-86,000 
17-25% 














*Properties of commercial steels such as Manten, Corten, Triten, etc. 


MANY DESIGNERS are unaware of the premium 
mechanical properties of the metal deposited by arc 
welding. Overdesigning and impractical weld standards 
frequently occur because of this lack of knowledge. 
Today, industrial designers will pay a premium price to 
use the better properties (higher tensile and yield 


strength) of low alloy steel to meet severe service re- 
quirements. Their new designs use these improved 
mechanical properties to reduce weight or increase 
strength and load capacity. This chart shows that weld 
metal provides mechanical properties which meet or 
exceed the properties of some premium priced steels. 
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plate often brings forth the question, “Isn’t a weld of 
much higher strength than the plate likely to produce 
failure in the fusion zone?” The answer is an em- 
phatic NO! 

Except for such things as bombs, all weldments are 
designed to operate well below their yield strength. 
All steels when operated below their yield strength 
perform exactly alike. For example, a piece of mild 
steel and high strength alloy steel of the same dimen- 
sions perform exactly the same below the yield 
strength. Therefore, if two pieces of mild steel are 
joined by a high strength alloy steel weld, the joint 
performance, below the yield point, would be exactly 
the same as if the two pieces had been joined by a 
mild steel weld. 


DUCTILITY 


Ductility is important if the material requires form- 
ing. For example, very ductile sheet metal is required 
in making deep drawn parts. Spring steel would be un- 
satisfactory because of its low ductility. However, 
spring steel with its low ductility is entirely satisfac- 
tory for the service requirements of a spring. 

There is no evidence to show that service require- 
ments need more than a few per cent elongation as 
measured by the ductility test. Welded joints and steel 
plates with high elongation figures sometimes fail dur- 
ing service or during welding and do so without ap- 
preciable elongation. 

Because ductility can be expressed in figures, there 
is a tendency to be impressed by them, to be favor- 
ably disposed toward getting them as high as possible, 
and to draw specifications upon these arbitrary figures. 
Once having drawn such specifications we tend to 
think in terms of those figures rather than in terms of 
the plastic action concerned. Because very definite 
figures of tensile strength and elongation can be ob- 
tained, such tests are good. However, such figures 
mean little as far as predicting how well that weld 
metal will perform in a welded joint. 

Like vitamins to a human body, a certain minimum 
ductility is needed in a weldment. Additional ductil- 
ity, like additional vitamins do no good if the mini- 
mum requirement is met. Likewise, an additional 
amount does no harm provided something else is not 
sacrificed. As an example, E-6012 electrodes, which 
have less ductility than the E-6027, perform more sat- 
isfactorily on many applications. 

Other examples which have no connection with weld- 
ing indicate that the arbitrarily high values placed 
on ductility requirements are much higher than neces- 
sary in most cases. As examples of adequate ductility, 
wires for bridge cable have less than 7 per cent elonga- 
tion. Steel for big gun barrels, which stand tremendous 
shock loading have as low as 5 per cent elongation. 

Millions of cast crankshafts used by automobiles in 
the United States have less than 1 percent elongation. 

Without further examples it should be obvious that 
ductility of test specimen is no sure criterion of per- 
formance in actual service. It is often true that we ask 
for and measure elongation when what we really de- 
sire is toughness. Toughness is broader than ductilty. 
Lead is very ductile but it is not called tough. Tough- 


ness is the ability to absorb energy rather than the abil- 
ity to deform. 


TOUGHNESS 


Toughness is difficult to define; it is affected by ten- 
sile strength, ductility combined with such factors as 
rate of application of load, temperature, notches, 
smoothness, and others. 

One of the properties of toughness can be measured 
quantitatively by impact. An impact load is a shock 
load. Many structures or joints which fail, fail as a 
result of a shock load. The amount of shock loading 
which a structure or joint will withstand varies widely 
with temperature. For example, some pieces of steel can 
be hammered with no noticeable affect on a summer 
day. Yet, if struck the same blow on a winter morning, 
the same piece may snap like a piece of glass. 

If two tensile specimens had been made out of this 
same material and tested at the same temperature as 
the hammered pieces, in a tensile testing machine, 
little if any difference would be detected in the ten- 
sile strength and elongation of the two specimens. 
Therefore, toughness at the temperatures which will 
be encountered in service is important. The actual 
value of impact is not important. The important point 
in this case is the transition temperature. The tran- 
sition temperature is that temperature above which 
the test specimen will absorb energy before failure 
and below which will fail in a brittle manner with 
little absorption of energy. 


WELD META! QUALITY is compared to base material in this 
etched specimen. Subjecting this sample, a sectioned plug weld 
in mild steel, to an acid etch demonstrates that weld metal has 
a more uniform homogeneous structure. 


Properly designed weldments normally will not fail 
due to shock loading if the transition temperature of 
parent metal and weld is lower than the operating tem- 
perature of the structure. Severe shock loading may 
produce failure if the weldment temperature is lower 
than the transition temperature. 

Obviously, electrodes with low transition tempera- 
ture are desirable. 

Electrode types in order of desirable transition tem- 
peratures are as follows: low hydrogen (best-lowest 
transition temperature) ; E-6024, E-6027, and E-7024; 
E-6010 and E-6011; E-6013; and E-6012 (highest tran- 
sition temperature). 

EDITOR’S NOTE: “Are You Buying Too Much 
Weld Metal?” is the provocative title of the next 
article in this series. It will appear in our March 
issue and will discuss weld size and the ever- 
present problem of overwelding. 
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With Victor’s wide variety of nozzles, tips, and cutting 
x! e 00 S attachments, and reliable, field-proven regulators, 


you can handle all your jobs with ease. 


VICTOR See your Victor dealer’s complete stock of welding 


and cutting units for industrial uses ... or if you’re 


Combination looking for economy, Victor’s Super- Range unit 


(only $99.00, including accessories) is your best buy. 
° Helpful literature yours for the asking. Call 
Welding and your Victor dealer today. 
Cutting Units VICIOR EQUIPMEN] COMPANY 


844 Folsom St 3821 Santa Fe Avenue 


San Francisco 7 Los Angeles 58 
1145 E. 76th St., Chicago 19 
] J. C. Menzies & Co., Wholly-Owned Subsidiary 


for welding 
and cutting 
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MFRS. OF HIGH PRESSURE AND LARGE VOLUME GAS REGULATORS; WELDING & CUTTING EQUIPMENT; HARDFACING RODS; BLASTING 
NOZZLES; COBALT & TUNGSTEN CASTINGS; STRAIGHT-LINE AND SHAPE CUTTING MACHINES; ROLLER AND IDLER REBUILDING MACHINES 
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How To Weld The 


by W. J. LEPKOWSKI and R. E. MONROE, Battelle 


IN BRIEF: The heat- and corrosion-resisting 
cobalt-base alloys weld like the austenitic 


stainless steels—with local differences. 
Here are guides to good welds in these alloys. 


COBALT ALLOyYs, of the iron-, nickel-, or cobalt-base 
types, go into many weldments. You weld them with 
the same processes and techniques you use to weld the 
austenitic stainless steels, but with local differences. 
The cobalt alloys resist corrosion and heat like some 
of the stainless steels. 

If you want strong, sound welds in cobalt alloy 
weldments, have your metal clean. Remove tight oxide 
(from heat treat) with molten caustic and acid solu- 
tions. Get rid of oil, grease, and crayon before weld- 
ing or heat treatment. These contaminants may make 
the metal brittle. 

Prevent stress concentrations in cobalt weldments 
with good joint design. If the metal is thicker than 
\4 inch, use a U-joint; thinner, use a V-joint. Beveling 
isn’t necessary on 12-gage, and thinner, metal. When 
you weld unequal thicknesses, bevel the thicker piece. 
Use more joint clearance for cobalt alloys than you 
would for steel. 

Use caution in clamping the cobalt alloys for weld- 
ing. You can clamp some of them rigidly. Others will 
crack if restrained too much. Where possible, use 
grooved backup bars to get full penetration and good 
bead contour and to keep the weld cool. When you 
inert arc weld the cobalt alloys, use pure argon, and 
keep the flow rate high. 

Direct current, reverse polarity works the best when 
you areweld or submerged-arcweld the cobalt alloys. 
Inert arc weld them on straight polarity, using the 
smallest tungsten electrode possible without contami- 
nating the weld. Prevent crater cracks in arc welding 
by using starting tabs. Don’t weld with high heat. 

Clean, smooth material is the key to good resistance 
welds in the cobalt alloys. 


IRON-BASE ALLOYS 
These alloys (see table, page 38, for compositions) 


Alloys 


bus, Ohio, 


are for heat resistance and for metal-to-glass seals. 


Sealing Alloys can be soldered, brazed, and 
welded. Arc weld them with flux-coated electrodes of 
either 18-8 or 25-12 austenitic stainless steel. To weld 
Rodar, Therlo, and Kovar A to soft steel use metal 
inert-gas or tungsten inert-gas welding. 


G.18B. Use coated G.18B electrodes for arc weld- 
ing this alloy. Use G.18B wire as the filler metal when 
you inert arc weld it. It can be resistance welded. 
Stress relieve after welding. Don’t preheat this alloy. 


N-155 is the most-used iron-base cobalt alloy. Solu- 
tion-treated, the alloy has an austenitic matrix with 
scattered spherical carbides. The dendritic weld con- 
tains a eutectic. It melts at low temperatures and may 
cause hot cracks. It’s best to keep the welding heat 
low and the restraint light to avoid cracks. 

Welding currents, speeds, and gas flows for tungsten 
arc welding (see Table 1, page 39) are for flat-butt, 
square-edge joints. The torch was mounted on a rail; 
the weld was backed with a grooved copper bar. The 
groove was 1/16-inch deep by 1% inch wide. 

Weld Alloy N-155 to itself with N-155 electrodes. 
Weld it to other superalloys with Hastelloy W or Inco- 
Weld A electrodes. Use AMS Type B (lime-titania) 
coated electrodes. If the weld cracks, use Type A (lime) 
coated electrodes. Weld N-155 with these currents: 








Current in amps for various 
electrode diameters 
Kind of joint 3/64 | 1/16 5/64 | 3/32 


Butt, Overlay, Lap 15-25 24-40 35-55 45-70 
Fillet 20-30 30-45 40-60 50-80 

You can resistance weld N-155 with slightly modi- 
fied stainless steel settings. Its heat transfer is a little 
less than Type 304 stainless steel. 











NICKEL-BASE ALLOYS 
The nickel-base alloys age harden (see table, page 
38, for compositions). This means they aren’t ductile 


when heated through the aging temperatures, and they 
continued on page 39 
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Alloy Nominal Composition, weight per cent 
COM POSITION Designation i | Mn Cr | Ni | Co | Fe | Mo | W | Others 
OF THE COBALT G.18B 32- | - | 05- |12.0-]12.0-| 9.0- | Bal. | 1.4- 2.4 - 
ALLOY GROUPS 7 | 10 | 140 | 140 2.2 3.6 Cb 
Multimet : F 1.0- | 20.0-| 19.0-|18.5-| Bal. 2.5 - j 0.75 - 
(N-155) max tee Bt) 4-2 fe wad 3.5 3: 1.25 Cb+ 
(wrought) Ta; 
0.1 - 
0.2 Ne 





0.16 
(wrought) | 
0.38- | 
0.47 
0.06 
max 


0.06 
Iron-Base Alloys — 


3.5 - 
4.5 Cb 












































Nominal Composition, weight per cent 
Ni | Co | Fe | Mo | Al | Ti | 


Refractaloy 4- | 160-| 35.0-| 180-| Bal. | 25- | 0.25 | 23- | 
26 | 39.0 | 22.0 35 | wan | 29 


Rene 41 | 0. o | Bal. | 11.0 10.0 | 15 | 3.0 
(J-1610) 


Nimonic 90 | 0. f : al. 15.0 - 0.8 - 1.8 - 


. ; 21.0 ’ 1.8 2.7 

M-252 , ; 5- | Bal. 9.0 - 3 ; 0.5 - 

(J-1500) . j 5 | 11.0 ’ 1.25 

Udimert 600 . ° 13.0 - J . 3.8 - 0.04 max. B 
i 20.0 ; ‘ 4.6 

Udimet 500 . al. 13.0 2.50 ° 0.015 max. S, 


; 20.0 . 3.25 0.008 max. B 
Inconel 700 q al. 24.0 - 2.5 - 


| 34.0 | 
Waspaloy ’ : 12.0 - : d | 0.03 maz. S, 
15.0 . - . 0.1 max. Cu, 





Alloy, 
Designation 


























0.02 - 
0.15 Zr 
0.001 - 
0.01B 
































Alloy Nominal Composition, weight per cent 
Designation 





Cr | Ni | Co | Fe | Mo | wial wt | Others 


HS-21 oO | 250-} 15- Bal. 2.0 45 - i 0.007 








. | 30.0 | 3.5 maz. | _ 6.5 n't 
HS-25 : 0 - 19.0- | 9.0- | 46.0- 3.0 — 14.0 - oiule 
(L-605 ) . : 21.0 11.0 53.0 maz. 16.0 
HS-31 24.5- | 9.5- Bal. 2.0 7.0 - 
26.5 11.5 maz. 8.0 
G.34 : 8 18.5- | 12.0- | 45.0-]| Bal. 
19.5 13.0 46.0 
Refractaloy A- 75-1} 19.0- | 19.0- | 28.5-j Bal. : 3.5- | 
70 , 21.0 21.0 31.5 4.5 
Refractaloy A- 5- | 19.0- | 19.0-] 28.5-]| 16.0 4.5- | 
80 > y 21.0 21.0 31.5 maa. pS, 
S-816 ‘See’ 19.0- | 19.0- | 40.0-| 5.0 5- 5- 
Cobalt- . | 21.0 | 21.0 | 44.0 | maz. : $0 
Base J-1570 — | 200 | 28.0 | Bal. | 20 7.0 
Alloys Cobenium 20.0 | 15.0 | 40.0 | Bal. 


Elgiloy 2.0 | 20.0 | 15.0 | Bal. | 16.0 
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COBALT WELDING continued from page 37 


may crack if too-rigidly clamped. After welding, relax WELDING GUIDES FOR COBALT 


stresses by solution annealing. 

Look for a lot of expansion when you weld the 
nickel-base alloys. Resistance weld it with longer weld 1/ N-155: Inert Arc 
times and lower currents than you would for steel. , 





Refractaloy 26: Weld this alloy as you would Material 


stainless steel. If possible, solution anneal afterwards. Thick- Current, 
ness, 
Rene 41: Fusion-weld or resistance-weld annealed in. amp 


Rene 41, but don’t preheat it. Keep welding heat low. Fhe 
Afterwards, it’s a good idea to solution anneal, but 0: | 40-52 9-10 
heat and cool the metal rapidly through the aging : | 70-90 9-10 
range (1,200F to 1,600F). . 80-95 9-11 

Weld Rene 41 to itself and to other high-tempera- . 110-128 | 10-12 
ture alloys with Hastelloy W. Use the settings listed 
for Nimonic 90 as a guide. 


Nimonic 90: Weld this alloy (see table 2, this 
page) by either inert arc or oxyacetylene processes us- 
ing Nimonic 90 filler wire. Use a boron-free flux in 
oxyacetylene welding. Don’t clamp this alloy too rigid- 
ly. 


M-252: Fusion weld M-252 the same way you do 
stainless steel. Resistance weld it with less current than 
you use for carbon steel. 


Udimet Alloys 600 and 700, Inconel 700, and Square butt, close o 
Waspaloy: Weld these alloys like you would Nimonic 0.020-in. root pep 
90 (see table 2). If you are working with Waspaloy, mass ¥, 19a 
use annealed material, keep welding heat low, and included angle, soot 
don’t restrain the parts too much. face 1/32 in., 0.045- 


in. root gap, 2 runs 
COBALT-BASE ALLOYS 


These alloys (see table, page 38 for compositions) 
weld like the nickel-base alloys. Use little restraint and 
heat in welding them. The use of jigs and fixtures and 
good joint design is important. When you resistance 3/ HS-25: Arc 
weld these alloys use longer weld times and lower cur- 
rents than with carbon steel. 


Voltage, 


volts 





| Arc 
| 
| 
} 




















Type of Joint 





Square butt, close or 
0.015-in. root gap 









































Diameter of Rod, Current, Arc Voltage, 


HS-21: Best welded by the inert are process. in. | one vel 


HS.25: Can be welded by most processes. When Sie 

you arc weld it (see table 3, this page) se direct cur- 1/16 40-60 
rent, reverse polarity, and if you can, a copper backup 5/64 | 50-70 
with a rounded groove (3/16-inch wide, 3/32-inch 3/32 0.90 
deep). Prevent crater cracks with end tabs. The metal dl | a 
can be welded with tungsten arc and metal inert-gas Ae | 110-170 
welding (see table 4, this page) processes. Of the two, 
metal inert-gas welding heats the work the most. 


HS-31 and G.34: The high carbon contents of 
these alloys make them difficult to weld. 


Refractaloy 70 and 80: Weld these alloys the 4/ HS-25: Metal Inert Gas 
way you would stainless steel. They age harden, so 
don’t restrain them too much when you weld. You can Rod 
use the data for N-155 alloy for welding Refractory 70 Diameter, | Current, 
and 80 alloys (see table 1). 




















amp. cth 
S-816 alloy: Can be welded with most processes 


but requires extra care because of its high carbon 275 30 20 
content. 


300 35 16 
300 35 16 





Cobenium, Elgiloy: Can be joined by most weld- 
ing processes. © @ 
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ARC WELDING 


Unique Design: 
39 Steel Cylinders 
Replace One Vessel 


IN BRIEF: Off-the-shelf tubing replaced 

a more expensive single, large, high-pressure 
vessel in a wind tunnel's 

air storage receiver. 


A DESIGNER CAN CUT costs! 


That’s what Republic Aviation Corporation learned. 
Republic called in Burns .and Roe, Inc., of New York 
City, to design an air storage receiver for a new 
wind tunnel. Burns and Roe specialize in supersonic 
and transonic blowdown tunnels. At first they con- 
sidered a single, large, welded high pressure vessel. 
Instead, they designed a lower-cost system by using 
off-the-shelf high strength seamless steel tubing. 
They took thirty-nine 21-foot sections and made them 
into 39 air storage bottles. Their design called for 
swaging the tubing, seal welding one end of each 
piece, and then joining all bottles to a common 
header. 

Pump-up pressure in the bottles is 3,000 psig. This 
is enough for tests made at up to four times the 
speed of sound (Mach 4). The tests take from 35 
seconds at Mach 4 to several minutes at lower flows. 

The temperature of the air during the tests must 
not vary by more than 60° F. This is a difficult 
requirement, because the air expands and cools. as 
it leaves the bottles. To counteract this cooling (and 
the Joule-Thompson cooling effect through the 
throttling valves), Burns and Roe inserted crimped 
steel plates into the lower third of each cylinder. 
These plates have a large heat storage capacity and 
warm the air as it passes. 


FABRICATION 


U. S. Steel’s National Tube Division made the 39 
bottles from SA 372-53T Class IV seamless steel tub- 


WELDING is done according to the National Certified Pipe 
Welding Bureau's Standard Procedures Specification No. |. 
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3 7 
VE 


39 STEEL CYLINDERS like this one make possible a cheaper 


air storage system. 


ing. Outside diameter is 18 inches, wall thickness 
1.046 inch minimum. National Tube swaged each 
end, sealed off one end of each tube, and welded 
a 12-inch-long, 3-inch-diameter (Schedule 160) nipple 
in the other end. 


FIELD WELDING 


Almirall & Company, Inc., constructing engineers, 
did the welding. The company followed the National 
Certified Pipe Welding Bureau’s Standard Procedures 
Specification No. 1 for metal arc welding carbon 
steel pipe, valves, fittings, and flanges. See chart for 
welding details. 

Almirall welded the 3-inch-diameter pipe nipples 
to 10-inch headers using 3-inch saddle-type welding 
fittings at the connections. They joined seven bottles 
to each of six headers; three header nipples were 
capped for future use. Positioning the bottles for 
welding was simple. The fabricated steel rack in 
which they are mounted held them in place. 

Three headers were then welded to each of two 
12-inch main headers. These meet at a 12-inch Y. 
The result is a common system in which the air 
from the 39 bottles supplies a single main header. 
The air from this common system can be sent either to 
the transonic or supersonic wind tunnel. 

All welds were stress relieved. They were heated 
to 1,150° F with an oxyacetylene flame and air cooled. 

The finished system was tested hydrostatically at 
4,500 psig. © © 








Got a Welding Problem? Read how... 


McKay Research Engineers with the cooperation of metallurgists of the steel pro- 
ducer, developed a special welding electrode, McKay AM-355, which solved a 
costly nuclear Ramjet problem for Lacy Manufacturing Company. 


Pittsburgh Steel Company extended the service life of Blooming Mill Guides 
900% by using McKay Hardalloy 61 Weld Metal. 


Vulcan Manufacturing Company, by using McKay D. C. Titania Stainless Steel 
Electrodes, got consistently high quality welds in the fabrication of Critical Pump- 
ing Weldments. 








Lacy Manufacturing Company, established in 1887, ° APPLICATION DATA 


pioneered the supply and erection for steel Storage 
Tanks in California. Also fabricators of many prod- ° McKay AM-355 Electrodes were used in a variety of sizes 
ucts required by industry, basically metal plate con- to weld plate material as heavy as 3" thick. All welds 


- ABOUT LACY MANUFACTURING COMPANY 


struction, storage tanks, stacks, pressure vessels, boiler 
breeching and oil well pumping units. Lacy Manu 
facturing Company also serves the Aircraft and 
Missile Industry in requirements for shapes, weld 
ments and prototypes current to today’s progress 


were made by manual arc welding. 





MERAY tic 
ELECTRODES 
... Solve costly Nuclear Ramjet problem 
at Lacy Manufacturing Company, 


Ramjet weldments produced by Lacy Manufacturing Company for The 
Marquardt Corporation’s part of Project Pluto were required to operate 
at high internal pressure and a temperature well over 1000°F. Conven- 
tional stainless steels were not adequate. The recently developed precipita- 
tion hardening stainless steel, AM-355, would meet the requirements if an 
adequate filler metal for the welded seams was available. 


New materials normally pose new welding problems and extended delays 
which could not be tolerated in this high priority project. McKay Re- 
search Engineers, working closely with metallurgists of the steel producer, 
developed a lime coated manual welding Electrode, McKay AM-355, that 
deposited weld metal with the same metallurgical characteristics as those 
of the plate material. The use of McKay AM-355 Electrodes simplified 
welding procedures and insured reliability of the weld deposit. This 
cooperation between the steel producer and McKay Research Engineers 
enabled Lacy Manufacturing Company to meet Project Pluto’s require- 
ments on time, everytime. 


“All welds made with McKay AM-355 Electrodes passed x-ray examina- 
tions,” said Mr. Michelsen, Shop Superintendent of Lacy Manufacturing 
Company. “McKay came up with a vitally needed solution to an extreme- 
ly difficult problem and in a hurry too. Approximately one month from 
the day we contacted our McKay source, the exact Electrodes needed to 
meet specifications came into our shop.” 


Licking welding problems—solving unusual applications and providing 
excellent customer service are routine at McKay. No matter what you 
need—Mild, Stainless, Low Hydrogen, or Hard Surfacing Electrodes 
and Welding Wires—a call to your nearby McKay distributor or repre- 
sentative will bring prompt results, 


“Using McKay AM-355 has given us welds which 
consistently heat treat to a hardness exactly match- 
ing that of the base metals. This consistent unt- 
formity saved us at least 25% in time and labor 
costs,” says J. A. “Al” Michelsen, Shop Superin- 
tendent, Lacy Manufacturing Company, Los 
Angeles. 







Component of a 


Ramjet Engine 
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ABOUT VULCAN MANUFACTURING COMPANY 


Vulcan Manufacturing Compai s one of the largest 
weldment fabricators of pump com nent parts on the 
West Coast. The firm has extensive machining facili 
ties and does custom work for process industries in all 
the 50 states. Vulcan Manufacturing upany has 
operated from Los Angeles since 1938 


APPLICATION DATA 


The primary pump unit is 36” outside diameter by 15 
feet; the secondary unit is 36” outside diameter hy 12 
feet. About 1000 pounds of weld metal were required 
for the 35 to 40 welds in each assembly. 
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STAINLESS STEEL evectropes 


... efficiently weld critical 
pumping weldments 


“We use McKay D. C. Titania Stainless Steel Electrodes wherever 
possible because we get fewer flaws in the weld deposit,” said Mr. Mike 
Underwood, Shop Superintendent of Vulcan Manufacturing Com- 


pany, one of West Coast’s largest pump weldment fabricators, 


In the fabrication of these primary and secondary pumping units for a 
critical application, Vulcan uses McKay Type 308 and 310 D. C. 
Titania Electrodes exclusively. All welds have to pass dye penetrant 
inspection ; some welds also are X-rayed, and others are subjected to 


a helium leak test so critical that it shows up flaws in the parent metal. 


“We consistently get high quality welds with McKay Electrodes,” said 
Mr. Underwood. “This is extremely important to us. Sound welds 
not only save time-consuming re-welding, but help us maintain our 


standing as a high quality pump weldment fabricator.” 


Vulcan welders prefer McKay Electrodes because of their smoother 
flowing and easier cleaning characteristics. The smooth flat beads re- 
quire less grinding to blend weldments with the parent metal thus 
reducing production costs. 


Got a welding problem? Look to McKay as do other cost and quality 
conscious fabricating firms. There’s a full line of Mild, Stainless, Low 
Hydrogen, and Hard Surfacing Electrodes and Welding Wires to 
choose from. 


“McKay Electrodes consistently give us 
superior weld deposits, requiring but a mini- 
mum of grinding,” said Mr. Mike Under- 
wood, Shop Superintendent. 


See back page ax — i C COMPANY 
for helpful a , 
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--- ABOUT PITTSBURGH STEEL COMPANY .. - 


va APPLICATION DATA 
Pittsburgh Steel Company is an integrated producer * 

with general offices in Pittsburgh, Pa 
making facilities at Monessen, Pa . Hardalloy 61 Electrodes. These Electrodes are specif 
capacity of 1,620,000 ingot tons. Founded in 1901, the ° 


, and basic steel- Billet Mill guides were surfaced manually with McK: 
, with an annual 


cally formulated for metal-to-metal wear at high ser 
- " ; the } , | f ra) ° e 
company ts noted for the high yuarity of ws wire, ' ice temperatures. 
seamless tube, and flat-rolled products 














McKay 
specifi- 
gh serv- 
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MeKA HARDALLOY 61 
WELD METAL 


...extends service life of billet 
mill guides 900% 


“One month is good service life for new, unprotected mill guides sub- 


jected to the severe abrasion, shock, and high temperatures of rolling 
mill operations,” said Mr. Ken Geisselhart, Blooming and Billet Mills 
Superintendent at Pittsburgh Steel Company’s Monessen Pa. works. 
“Guides surfaced with McKay Hardalloy 61 Weld Metal consistently 


give us nine to twelve months of trouble free service.” 


The mill guides are essential to the successful operation of all rolling 
mills. Progressive reduction operations on billets cannot function effi- 
ciently and accurately unless the material is properly directed to, or 
delivered from, the successive rolling passes by the guides. The guide 
surfaces must be tough to withstand the severe service conditions and 
mirror smooth so as not to scratch the ingot bar. 


“Weld metal deposited by McKay Hardalloy 61 Electrodes is uni- 
formly hard over the entire wear area,” said Mr. Geisselhart, “and 
provides excellent wear resistance as is evident by the 900% longer life 
span of the surfaced guides over the new unprotected guides. Produc- 
tion downtime and replacement costs have been reduced substantially 
by the use of surfaced mill guides.” 


You too can increase the useful life of your equipment and parts which 
are subjected to abrasion, corrosion or high temperatures, by specifying 
McKay Hard Surfacing Electrodes and Wires. A McKay Hard Sur- 
facing Field Engineer will be glad to assist you in selecting the right 
McKay product for the job. 


“McKay Hardalloy 61 weld metal best 
meets the requirements for a smooth, durable 
finish on our Billet Mill guides,” said Mr. 
Owen Graff, Superintendent, Welding De- 


partment. 
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1005 LIBERTY AVE. e PITTSBURGH 22, PA 


7 H E LP % FROM THE McKAY COMPANY 


USER-REPORTS— detailed reports on how users of McKay Electrode 
products save TIME, MONEY, LABOR. 


REPORT NO. 104 
Explains how O. E. Gooding 
Company increased welding 
production 20% in a 4-month 
period due to faster, more posi- 
tive bonding of McKay Tube- 
Alloy 218-0 semi-automatic weld- 
ing wire, in building up jaw 
dies and crusher rollers. 

For your copy, circle No. 1 on 
Literature Request Card. 


REPORT NO. 106 
Step-by-step procedure of how 
Material Service Corp. combined 
McKay 11018 Electrodes with T-1 
Steal to construct a 7-ton shovel 
dipper stick, which is stronger 
and costs less than a new one. 


For your copy, circle No. 2 on 
Literature Request Card. 


1005 LIBERTY AVE. 


REPORT NO. 103 
Describes how Alpha Tank & 
Metal Manufacturing Co., fabri- 
cator specialists in custom alloys 
for food, chemical, and petro- 
chemical industries, meets criti- 
cal specifications with the use of 
McKay 308 Stainless Electrodes. 


For your copy, circle No. 3 on 
Literature Request Card. 


+ PITTSBURGH 22, PA. 


REPORT NO. 107 


Details procedure of how Page 
Engineering Co. welded a man- 
ganese steel lip to a low alloy, 
hi-strength bucket with McKay 
Tube-Alloy 218-0 Wire, thereby 
reducing their costs in producing 
drag-line buckets by $36,000 per 
year. 

For your copy, circle No. 4 on 
Literature Request Card. 
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AUTOMATIC WELDING 





THE WAY TO START this welder is to close the door—the 
mandrel expands, COs flows, welding power comes on. 


Rectangular 
motor frame 








|__— Pole - piece 











an CO, Weld 




















CO. Welding Saves GM $8,000 A Month 


IN BRIEF: Speed, low cost, and reliability were of 
first importance in joining a space-saving rect- 
angular motor. Automatic CO» welding gave all three. 


\ UTOMOBILES ARE CRAMMED with electric motors. They 
run wipers, heaters, defrosters, seats, windows, an- 
tennas, and even trunk locks. With so many motors 
and attachments, it’s a wonder there’s room for 
people. But there is. In fact, cars get roomier every 
year, even though motors are multiplying. How come? 
The big reason is that designers have been able 
to cut motor size drastically so that auto interiors 
are uncrowded. The Delco Appliance Division of 
General Motors, in Rochester, N. Y., makes a power- 
ful, but exceptionally slim rectangular motor. What’s 
more, it’s dependable and mass produced. 
Conveyorized welding systems make 3,000 motors 
every 8 hours. At the heart are automatic CO, 


welders that join the motor pole-piece to the frame 
with two, deeply penetrating welds. The operator 
merely loads the machine, and shuts the door. The rest 
is automatic. 

The frame and pole-piece (see sketch) are pressed 
from 0.140-inch-thick low-carbon, electrical quality 
steel. In making the frame, which overlaps at the 
bottom, Delco punches matching holes through which 
welds are made into the pole-piece. At the same 
time, they punch mechanical joints which lock the 
overlap in alignment for welding. 


POLE-PIECE IS STRIP STEEL TOO 


The pole-piece is coined from strip, not only to 
provide an accurate face for the armature, but also, 
to furnish a solid base, over a half inch thick. They 
get this thickness by making a double fold. 

Delco engineered and built the welding equipment 
to nestle next to the belt conveyor. At first, they 


continued on page 50 
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W ATER-COOLED 
AND 
AIR-COOLED 


YOU 
SAVE 


‘ye 


WHAT 
COUNTS MOST! 


WELD FLAWLESSLY and PERFECTLY 
because with TEC... 


e YOU SAVE on GAS!: Engineered to expand gas volume and 
control turbulence for a uniform gas flow. 


¢ YOU SAVE in PARTS!: No stock of spare parts necessary. 
Unit construction in all models. 


¢ YOU SAVE in TIME!: See what you weld. Nozzles for every 
situation. 


e YOU SAVE in LABOR!: Less weight . 
less down time. 


. . less fatigue . . 


MANUFACTURERS OF VISUWELD EQUIPMENT 


TEC TORCH CO., INC. 
CARLSTADT, N. J. 


For Mere Information Circle No. 68 on Reader Service Card. 
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co. WELDING continued from page 49 


used argon for weld shielding. But it didn’t take 
the engineers and cost people long to learn that 
CO. would be much cheaper. Since the changeover, 
Delco figures they save over $8,000 a month in gas 
cost. 

At each welding station—and there are five— 
there are two welding setups consisting of a trans- 
former and a hood. The second setup is a standby. 

Each foot-square welding hood has two tubular 
nozzles (copper) through which the welding wires 
feed. Separate motor drives pull the wires from reels, 
but a single control feeds them both. CO, gas floods 
the welds from the side through a fixed-flow orifice. 
Side feed prevents spatter buildup and it also aims 
the CO, into the welding holes. The fixed-flow orifices 
control and save gas. 

To weld, the operator slips a pole-piece and frame 
over an expanding horn in the welding hood. Stops 
line up the welding holes under the torches. The 
operator shuts the welding hood door, the air- 
powered horn expands to clamp the parts, and both 
welds are made. The welds penetrate 34 inch into 
the pole-piece and fill the holes with weld metal. 
After welding, the horn contracts and ejects the 
frame down a chute onto the conveyor belt. 

Previous to this, coils are put on pole-pieces. Down 
the line, bearings are welded to end caps, and end 
caps to frames. This gives Delco alignment that 
wouldn’t be possible if they bolted end caps to 
the frame. Besides, bolting is more expensive. ® 








Cuts Keyseats 
On the Job! 


NEW 


Portable 
WOODRUFF 


| Kavaeat Cutter 


Now you can save hours of valuable time by cut- 
ting keyseats right at the job. No need to cut a 
new replacement shaft or an original shaft on a 
milling machine . . . this precision KEYSEAT cut- 
ter is completely portable, can be used any place 
you need it. Automatically centers on any shaft 
/2" to |'/2" in diameter. Instantly powered with 
any '/," drill. Uses standard Woodruff Keyseat 
cutters manufactured to A.S.M.E. standards. Only 
$24.95 less cutter. Send for more information 


today! 


GARY STEEL PRODUCTS CORP. 


4400 W. Sth Ave. Gary 4, Indiana 
For More Information Circle No. 39 on Reader Service Card. 
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Dome of Pittsburgh Auditorium, in partly opened position, shows stadium within. 


The 400-foot rollback dome of the new Pittsburgh Auditorium 
is supported by one huge welded cantilever backwork. 
Welds were proved sound by radiography. 


The “leaves” of the great dome over 
Pittsburgh’s new auditorium move 
on a circular track turning on an 
overhead pivot. There are no 
interior supports. When the dome 
swings open, the anchors of the 
backwork holding it up are under 
about 4,000,000-lb. tension, the 
buttress under 7,000,000-lb. thrust. 
Every weld in the system is critical. 

To assure the integrity of all 


welds, U.S. Steel’s American Bridge 
Division radiographed them using 
Kodak Industrial X-ray Film. This 
radiographic inspection provides a 
permanent record of the soundness 
of the welds. 

If you would like to learn more 
about radiography in terms of your 
business, talk it over with an x-ray 
dealer, or write us for a Kodak 
Technical Representative to call. 


EASTMAN KODAK COMPANY 


X-ray Division 


Rochester 4, N.Y. 


X-ray shows a sound weld in an I-beam flange supplied by American 
Bridge Division of the United States Steel Carporation. 
For More Information Circle No. 32 on Reader Service Card. 
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GOOD NEWS! Kodak 
Industrial X-ray Film, Type 
AA and Type M, is now 
available in the new, con- 
venient Ready Pack. Each 
sheet—sealed in a light-tight 
envelope ready for exposure 
—stays clean. After exposure 
a rip strip on the envelope 
makes it easy to open in 
the darkroom. 








WELDING ALUMINUM 


COMPLETED aluminum tank shows dome, heating coils, and anchor beam. 


TUNGSTEN ARC CUTTING leaves sherp clean 


edge on aluminum olate. 


Techniques For Fabricating And 
Welding Aluminum Tank Cars 


by J. F. O'CONNELL, chief welding engineer, T. B. Beaird Company, Shreveport, Louisiana 


IN BRIEF: New welding and cutting processes 
and techniques have reduced the cost 
of fabricating aluminum tank cars. 


WE DESIGN AND FABRICATE aluminum tank cars for 
North American Car Corp. Leasing companies like 
that provide the nation’s railroads with a variety of 
ears for carrying different chemicals. 

We set up stringent quality controls to make sure 
these cars can move commercially pure products with- 
out contaminating them. The job demanded care dur- 
ing welding and fabricating to keep from marring or 
contaminating the inner surfaces. And, we had to 
avoid the surface porosity that is sometimes associ- 
ated with welding aluminum. 


PLATE EDGE PREPARATION 

We cut plate to size with automatic tungsten arc 
equipment. We mounted a cutting torch on a car- 
riage with an automatic cutting control. A 900-amp 
motor generator with 115 volts (open-circuit) is the 
power scource. We cut plates at 70 ipm (surface cut) 
using a gas mixture of 65 percent argon and 35 
percent helium. 

We cut dome and fitting openings manually with 
a manual cutting torch and control and a 600-amp 
motor-generator. Gas mixture is 85 percent argon 


and 15 helium. 
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FORMING SHELL PLATES 

Before rolling the shell rings, we grind and buff 
our plate rolls to a smooth, clean finish. Then we 
cover them with heavy paper to prevent their scar- 
ring or contaminating the plate. 

After rolling the plates to diameter, we move them 
to the fabrication bay. We don’t tack the longitudinal 
seams, because there would be excessive oxidation in 
the joint if we didn’t weld it immediately after tack- 
ing. 


JOINT PREPARATION 


This is the most important step in fabricating and 
welding aluminum vessels that must pass radio- 
graphic inspection.. We grind and file smooth all 
edges, remove grease and other contaminants with a 
commercial solvent. Finally, we buff with a stainless 
steel power brush. 


ASSEMBLING HEADS AND SHELL RINGS 

We weld the longitudinal seams inside and out 
using a square butt joint. We modify this slightly 
with a light backgouge (3 inch by %4 inch deep) on 
the outside. This enables us to meet rigid specifica- 
tions on weld reinforcement. Then we reroll the shells 
and X-ray the joints. 

When we know we have three radiographically- 
sound rings, we tack the first to an elliptical head 


continued on page 54 





DESIGN BACKGROUND 


MILLIONS OF DOLLARS are spent each year for tank cars, according to 
R. A. Hay, welding engineer, Reynolds Metals Co. These are made from 
steel, stainless, copper, and aluminum depending on the products they 
will carry. The determining factors are: corrosion resistance and weight 
savings and, sometimes, conductivity and physical properties at low 
temperatures. 

‘he use of aluminum tank cars has increased greatly for these two 
reasons: Aluminum cars now in use have given years of trouble-free 
operation. New welding and cutting processes have reduced fabrication 
costs. 

Aluminum tanks are fabricated according to American Association of 
Railroads Specification 1CC-103 AL-W and to the customer’s order. 


a PARTS LIST 


Capacity of car tank: 8,000-gallons 

Outside diameter : 79-inches 

Overall length: 33-feet, 834 inches 

Shell: Three 10-foot courses 

Heads: 79-inch OD; 2:1 ratio elliptical ; 
5052 aluminum 

Two end shell rings: 5052-H-112 aluminum plate 

Center shell rings: Top section: 5052-H-112 aluminum plate 
Bottom: 5052-H-112 aluminum plate 

Dome shell ring: 5052-H-112 aluminum plate 

Dome head: 54-inch OD flanged and dished; 
5052-0 

Anchor beam assembly : (T-section fabricated) 
5052-H-112 aluiainum plate 

Wear plates: 5052-H-112 aluminum plate 

Nozzles and fittings: A-356 aluminum castings 

Unloading device: 134-inch and 14-inch 6061-T-6 aluminum 

(fabricated ) plate for flanges 

External heating coils: Extruded elliptical shapes, 6063-T-42 

aluminum alloy 


WELDING PROCEDURES 





HYDRAULIC JACK aligns shell rings for 
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ALUMINUM TANK CARS 


continued from page 52 


and the second ring to the first. Then, we move the 
shell to a boom manipulator for the inside and out- 
side circumferential seams. We then return the as- 
sembly to the fitting station for tacking the third 
and final ring. Then back to the automatic welding 
station to make the circumferential seam. Then we 
X-ray all circumferential seams. 

The final operation on the shell proper is tacking 
the closing head to the shell. We manually weld the 
inside (two passes), gouged and automatically welded 
the outside. Then we X-ray the joint. 


DOME ASSEMBLY 


We weld the longitudinal seams of the dome shell 
inside and out using the same procedure as we used 
on the shell rings. Then we tack the dome head to 
the shell. The opening for the 18 inch manway is 
then cut in the dome. This gives us a way to clamp 
the inverted dome to the face plate of a small posi- 
tioner for automatic welding. Here, again, we use 
the same procedure on the shell seams. After we 
complete the X-ray inspection, we cut the rest of the 
nozzle opening and put in and weld the fittings. The 
dome is then ready for assembly to the shell. 


HEATING COILS; WEAR AND RUBBING PLATES 
At this stage, we tack the extruded elliptical heat- 


ing coils to the bottom section of the shell. These 
coils require over 500 feet of continuous 4% inch 
fillet welding plus welding of all the mitered cuts 
at the corners. These coils must withstand 200 psi 
hydrostatic pressure. 

After fitting, we again move the tank to the auto- 
matic welding station. We rotate the welding groove 
about 20° off the centerline so we can use down- 
hand welding on these fillets. At the same time, we 
make the fillet welds on the wear plates, rubbing 
plates, and anchor beam assembly with the automatic 


head. 


DOME TO SHELL 


The final major step is welding the dome to the 
shell. We took care to cut the opening in the shell 
a fraction of an inch smaller than the dome itself. 
We tailor each opening to fit the dome that is to be 
inserted. The welding edges are beveled with a weld 
shaver. This gives us a bright, smooth edge, free of 
contamination. After preparing all the edges, we set 
the dome in the shell, align, and tack weld on the 
outside of the double-V groove. Where there is a gap, 
we run a stringer bead on the outside and then start 
welding on the inside. It takes us three or four passes 
to completely fill the inside groove flush with the 
surface of the plate. Then we chip the tacks from 
the outside of the groove. The groove is then gouged 
down to sound weld metal. Again, we have to make 
three or four passes to fill the groove on the outside. 
we make two more passes to reinforce the fillet weld. 





NEW CLAMPING CONVENIENCE 


with Jorgensen” HOLD-DOWN CLAMPS 


as 


| 
> 


4») 
62 (es no. 1623-S 
without fle 
NOW with shielded screw 
for welding service. 


Can be spotted on any work-sur- 
face (wood or metal), drill press 
r “T”-slot table. Ideal for tem- 
porary or permanent production 
set-ups. 
Clamp slips “on” and “off” pre- 
spotted holding-bolt in seconds. 
It’s there when needed, out of the 
way when not in use. Functions 
equally well in the middle or near 
the edge of work area. Doubles as 
vise along side of bench. 
Patented “Jorgensen” steel] shield 
a POSITIVELY protects screw 
' ii. y against welding “spatter” or other 
damage. 


SOLD THRU ag ana put yl for detail: lete line— 
gensen’’ and “Pp. y”’ clamps 


ADJUSTABLE CLAMP COMPANY 


419 N. Ashland wa Chicago 22, Illinois 
For More information Circle No. “2 on Reader Service Card. 


54/JANUARY ‘6! WELDING DESIGN & FABRICATION 


t; 








Can this «MACHINE 
solve your }@@ sawing problems 


. Marvel 








2 Ti 
If your metal sawing requirements are many and varied | {———— 
. . if you have to cut the smallest, most delicate work or = 
heavy solids up to 18"x18" ...if you cut-off bar stock, 7 
pipe, tubing, moulding or structural shapes—then this 
MARVEL No. 8 Band Saw is the machine for you. \ 
Not only is the MARVEL No. 8 Band Saw a truly 
universal machine capable of handling virtually any metal | 
sawing job, but it does its work with unmatched effi 
ciency, economy, and ease of operation. Many exclusive 
No. 8 Band Saw design and operating features such as | 
vertical column design, control tower visibility, column 
and blade tilting to any angle up to 45° right or left of ; _- 
vertical for cutting at an angle or miter, are described in | ~ }/- 
Bulletin 875. Write for it today. If you'd like a demon- F<.8 
stration, mention the fact in your inquiry, and we'll | 
arrange it at your convenience. be 


ARMSTRONG-BLUM MFG. CO. 


5700 West Bloomingdale Avenve, Chicago, U.S.A. } 
For More Information Circle No. 19 on Reader Service Card. 





ANCHOR BEAM ASSEMBLY AND BOTTOM OUTLET 


Next, we weld the bottom outlet to the sheil and 
fit the T-section anchor beams to the shell. The anchor 
beams are welded on in two passes with the auto- 
matic head. 


QUALITY CONTROL 

These vessels are radiographically inspected 
throughout. The reject percentage is very low; at 
times, we find only two or three small deiects in an 
entire vessel. Our Radiography Department uses a 
sensitive technique that reveals minute imperfections. 
Even then the number of repair welds we make is 
unbelievably small. 

Then we buff the inside of the vessels, removing 
all oxide films and any other contaminants. We then 
inspect the interior surfaces for any nicks, scratches, 
or voids that might trap contaminants. We sand minor 
defects. Sharp or deep defects are welded and ground 
smooth. 


WELDING EQUIPMENT 


Our manual inert-gas welding equipment is adapted 
from CO» magnetic flux welding equipment. We mod- 
ified the basic units and mounted them on small car- 
riages with casters. These are small enough to pass 
through the 18-inch manway and inside the tank. 

Constant are voltage rectifiers are modified to 
slope control power sources. We add secondary re- 
actance in the form of a separate unit with connec- 
tions to the primary of the rectifier.¢ © 





The Two-9u-One 


COLMONOY MODEL D 


SPRAYWELDER 


This metal powder spraying unit applies wear resistant, 
welded hard-surfaced overlays and the finest of metal- 
lized surfaces. Get maximum value through the dual 
usage of a Colmonoy Spraywelder. 


HARD SURFACE cams, dies, rings, rolls, sleeves, and shafts with 
abrasion and corrosion resistant Colmonoy Sprayweld® Powders (5 
grades), at 12 Ibs. per hr., and with up to 95% efficiency. 


METALLIZE with Colmonoy C-290 powder to re- A 
build crankshafts. Use other powdered metals to 
overlay worn journals, shafts, and bearings. 


Learn more about the Spraywelder and | _ 
Colmonoy hard-surfacing alloys. Write for | >= 
the Sprayweld Catalog today. . 


HARD-SURFACING 


WALL COLMONOY 
CORP ORATIUON 

& BRAZING ALLOYS 19345 JOHN R STREET + DETROIT 3, MICHIGAN 

Buffalo + Chicago « Houston « Los Angeles « Morrisville » New York + Pittsburgh « Montreal « London, England 











DURO ELECTRODE HOLDERS 


THE DURO “STANDARD” 


Featuring “Long Juw Design" for reach- 
ing hard to get at places. 


Cool operation—cool handling. 


Insulated handle and guard protects the 
operator. 


All parts easily replaced. 


For further information write: 


THE DURO ENGINEERING COMPANY 


31 Oregon Avenue, Hamden !7, Connecticut 


THE “ADJUSTABLE TENSION” 


Easy adjusting of Spring Tension for 
your requirements. 


New type cable connection prevents 
fraying of cable. 


Aluminum model weighs only 13 oz. 


All parts replaceable including copper 
alloy jaw. 








For More Information Circle No. 31 on Reader Service Card. 
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* Also Tempil® Pellets 
and Tempilaq® (liquid form) 


Tempilstik °_a simple 


and accurate means of 
determining preheating and 
stress relieving temperatures in 
welding operations. Widely used 
in all heat treating—as well 
as in hundreds of other 
heat-dependent processes in 
industry. Available in 80 
different temperature ratings 
from 113°F to 2500°F... 
$2.00 each. 


Send for free sample Tempil° 
Pellets. State temperature desired 
+». Sorry, no sample Tempilstiks°® 


Most industrial and welding 
supply houses carry Tempilstiks ° 
. ++ if yours does not, write for 
information to: 


SALES DEPARTMENT 


Tempil ‘CORPORATION 
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MECHANIZED SQUARE-BUTT WELDING CONDITIONS 





Shielding 
Diameter Gas 
Edge Preparation (in.) 





Tu marc cut 3/32 80 
or ed with 
edges filed 


Same as above V6 60 

Same as above 3/32 80 

Same as above 3/32 80 

Same as above 3/32 or 

18 

Same as above 3/32 80 

Same as above 3/32 80 
00 


Same as above 3/32 or 
1 

Same as above 3/32 or 

fe 


Same as above FA: ] 


Tungsten arc cut =: 9/64 
or sheared with 
edges filed 


WELD REINFORCEMENT can be reduced 
by grooving or beveling plate edges. Pro 
edure } above, but 


irrent lower 


pe the same 4 
nigher and « 


Argon cfh Passes (ipm) 
23 


Welding Current 


Speed (amp) Volt Wire Feed 
DCP rs gi od (ips 





1 370 170 


35 280 240 
18 420 200 
350 153 


3/32 wire-210 
1/8 wire -125 


430 205 

430 j 205 

450 3/32 wire-210 
1/8 wire -125 

500 3/32 wire-240 
1/8 wire -135 

550 145 


590 130 


SQUARE-BUTT WELDED joints (Nos. 2, 
3, and 4 at right) are compared with a 
conventional Vee-joint (No. |). Welds | and 
3 were made using a copper backing strip. 


Techniques for faster, cheaper 
welding of heavy aluminum plate 


IN BRIEF: Square-butt welding 
of |!/,-inch aluminum is done 
with fewer passes and 

less total heat input. 


HEAVY-WALL ALUMINUM cylinders for 
the nuclear industry are welded 
cheaper and faster, with less total 
heat input. National Steel and Ship- 
building, San Diego, is using the new 
square-butt welding technique with 
Sigma welding equipment from Linde 
Company, Division of Union Carbide 


Corp. 


THE PROBLEM 
Welding the 114-inch-thick alumi- 
num cylinders used to take these four 
steps: 
1. Prepare open-Vee beveled 
joints 
2. Preheat to 350°F 
3. Weld one side, then back- 
chip and weld the opposite 
side 
. Make several stringer-bead 
passes to complete the joint 


THE SOLUTION 


National Steel and Shipbuilding 
avoids these steps by using square- 
butt welding. The simplest joint prep- 
aration suffices, a clean, square, end- 
to-joint. A shallow Vee-joint suffices 
where minimum weld reinforcement 
is wanted. Single pass welds, one 
from each side, give full build-up and 
penetration. 

Radiographic tests show 100-per- 
cent water-clear welds. This is im- 
portant in nuclear process equipment. 
Severe operating conditions demand 
welds that are free of cracks, pits, 
inclusions, and surface porosity. 


THE PROCESS 

Square-butt welding, or high-cur- 
rent welding, was developed by Linde 
for welding heavy aluminum plate 
at currents much higher than 410 
amps. Earlier attempts to exceed 400 
amps resulted in unstable arcs, weld 
porosity, and severe oxide folds be- 
tween weld layers. 

The unstable arc dissappeared with 
improvements in gas shielding and 


Circle No. 69 on Reader Service Card. 
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gas purity, wire quality, and the 
slope-controlled power supply. 

The higher welding currents (up 
to 600 amps, d.c. reverse polarity) 
increase heat input at the weld zone. 
Porosity disappears because the pud- 
dle stays molten long enough for 
porosity-forming gases to bubble out. 
But, total heat input is reduced, be- 
cause one pass is required from each 
side. The results are minimum distor- 
tion, reduced machining, and less 
i rap 


THE TECHNIQUES 

National Steel and Shipbuilding 
mounts a 30-inch diameter 6061 
aluminum cylinder on a_ positioner 
beneath a welding head. Joint edges 
of the 1144-inch aluminum are square 
machined for cleanliness. They have 
a %-inch chamfer for minimum re- 
inforcement. One-pass welds are made 
from each side at relatively low cur- 
rent (400 amps d.c. reverse polarity ) 
and 27 volts. A 3/32-inch diameter 
aluminum filler wire is used. Argon 
shielding flow is 100 cfh. Welding 


is done at 8 ipm. ee 


A TWIST OF THE WRIST 
quickly locks 

eee OF: uNIOCKs Ampco 
— twin-wedge 
connectors 


New Ampco Cable Connector 


WON'T OVERHEAT...WON'T ARC 


Patented twin-wedge design can’t work loose 
Maintains perfect electrical contact — No lugs, locks, 


_ hooks, or springs to loosen and cause arcing. With twin-wedge 


connections, the area of tight electrical contact actually increases 
with normal wear! 


Joins all cable sizes — Ampco Cable Connector fits all 
four popular welding-cable sizes, When properly attached by 
lead soldering or crimping, the cable connector can get no hotter 
than the cable itself. 


Safe — When properly mated, Ampco Cable Connector with- 
stands the tension stress applied by dragging cables over floor and 
up on positioners. Streamlined connector covers slide over or 
around obstacles without snagging. If improperly mated, the con- 
nector pulls apart before arcing can occur and cause damage. 


Durable — Moulded Neoprene covers are not affected by oil, 


grease, high and low temperatures. 


AMPCO METAL, INC. 


MILWAUKEE 1, WISCONSIN 
West Coast: Huntington Park, Calif. 
Southwest: Garland (Dallas County) Texas 





AMPCO METAL, INC. 

Dept. 176 A, Milwaukee |, Wis. 
Send me bulletin on new 
Ampco Cable Connector. 


TEAR OUT 
COUPON 
AND MAIL 
TODAY Name 














Company. 





SEND FOR 


Address 





BULLETIN 
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RESISTANCE WELDING 





this automatically spaces welds 


CONTROL UNIT feeds punched tape through a photoelectric cell. 
Light passing through holes moves table to position each spot. 


this levels work with electrodes 


SENSING HEAD is nerve center of positioning table. Welder 
won't fire until the probes have leveled panel with electrodes. 


Punched Tape Whisks 27,000 


IN BRIEF: Tape control finds logical application 
in aircraft spotwelding, where thousands of 
welds have to be positioned quickly and accurately. 


A PUNCHED-TAPE CONTROL system is doubling the out- 
put of large spotwelders at Ryan Aeronautical Com- 
pany, San Diego. It positions thousands of welds on 
fuselage sections of jet-transport planes, rapidly and 
accurately. This job used to be done manually, and it 
took a lot of time to position each weld. 

The system, developed for Ryan by General Electro- 
Mechanical Corp., controls six big custom-built spot- 
welders. This tape-control is not the fancy (expensive) 
kind with feedback or memory accessories. It doesn’t 
have to be to keep the welds within a plus or minus 
1/32-inch tolerence. This is close enough for top- 
quality aircraft work. 

Ryan tape positions about a third of the 80,000 
spotwelds in each fuselage section. The engineers ex- 
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pect to automatically position more and more welds 
as sturdier fixtures are built. 

Punched tapes can issue all the commands needed 
for 100-percent automatic control. But each machine 
operator decides when to bypass the tape in favor of 
manual positioning. When positioning is manual, tape 
and table movements remain synchronized so no re- 
adjustments are necessary to resume automatic posi- 
tioning. 

A typical Ryan tape-controlled spotwelder has a 73- 
inch by 54-inch throat and is 1314 feet high. Its 3- 
phase unipolar 250-kva transformer can discharge 
100,000 amps of welding current. 


NERVE CENTER GIVES WELDING SIGNAL 

The nerve center for positioning the welder’s work- 
holding table is a box with four nylon probes, mounted 
on the bottom electrode. These probes level the fuselage 
panel with the electrodes (within 144°), at the spot 





n bottom electrode, operator fires each weld as fast as the fuselage panel is moved and 


keeps tabs on welding from the top and watche 


dictated by the tape. Two of the probes control vertical 
motions of the table’s right and left elevators. The other 
two operate a tilting mechanism, which turns trunnions 
supporting the frame in which the panel is mounted. 

To protect the panel from scratches during position- 
ing, the table raises it automatically to a level position, 
14 inch above the lower electrode. The operator can- 
not fire the welder until the level signal is received 
from the probes. The welding button works only when 
the probes show that the panel is positioned. The table 
lowers until the panel touches the bottom electrode. 
Then it electronically locks out and the weld is made. 

After welding, the upper electrode raises, the welder 
locks out, and the table tape control takes command 
again. The table raises and automatically moves to 
the next welding position. 

Besides manual and tape positioning, the welder can 
make equally-spaced welds repeatedly. The device 
that enables it to do this is called an increment spacer. 


edge-distance tracing, if used. 


Spotwelds Into Position 


The increment spacer is also used to prepare punched 
tapes for variably-spaced welds. 


WHEEL HOLDS EDGE DISTANCE ON CURVES 


When a row of spots is not in a straight line a trac- 
ing head is used to hold spot edge distance from the 
edge of a doubler or to venter a row of spots in a 
stringer. The head, mounted next to the upper electrode 
of the welder, has a wheel that follows the edge of a 
doubler or stiffener. The welding table then will move 
in two directions. One direction is controlled by the 
tracer. The other, tape directed, positions the spot. 

Besides reducing sharply fuselage panel spot weld- 
ing time, the tape-controlled welders consistently pro- 
duce high quality, fatigue-resistant welds. And the 
welding operators needed little special training to 
operate the machines. Each machine was welding 


panels almost as soon as it was certified for aircraft 
work. @ @ 
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WELD WITH 


YOUR Resistance Welding 
Electrode NEEDS Are 
OUR Business! 


VIZ 
a 


A-t Je) 
Po 
FRO 


Tot 
avarters: “S oe 


SPECIAL WELDING DIES or 
FIXTURES: TIPALOY hos them. 


BUY TIPALOY and save money! 


TIPALOY can supply you with: 
RWMA Class #1, Tipaloy #100 
RWMA Class #2, Tipaloy #130* 
RWMA Class #3, Tipaloy #200 
and other RWMA classes of 
alloys to fit your needs. 


Whether it be: 
TIPS: 


ROD or BAR: 


SEAM 
WELDING 
WHEELS: 


FORGINGS: 
CASTINGS: 
HOLDERS: 


It is unwise to pay too much, 
but it is worse to pay too little! 
Use TIPALOY and get 30% to 100% 
more performance for your money 

than you are now getting. 
BUY TIPALOY and get 

TIPALOY QUALITY 
Send your trial order today 

*TIPALOY #130 cast and processed 

under our patents. 

FREE: Write for your copy of 
Tipatoy's comprehensive new 
catalog. 

Distributors and Representatives: 

Write for complete information 

about available territories. 
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Filler wire is key to new 
CO>2 spray arc welding process 


by C. R. SIBLEY, 


Equipment Engrg. & Development Dept., Air Reduction Sales Co 


IN BRIEF: Adjusting filler wire 
composition gives sound weld metal 
that can be deposited 

with an open arc. 


Our Coz Spray Arc welding process 
depends entirely on the filler wire 
for the spray-type metal transfer. 
We treat the wire with a dilute solu- 
tion of two alkali-metal compounds. 
This leaves an extremely thin coating 
that does not interfere with elec- 
trical contact between the wire and 
the contact tube. The wire is used 
in standard gas-shielded metal-arc 
welding equipment. 

The are we get in straight polarity 
DC operation is similar to the spat- 
ter-free spray transfer that is char- 
acteristic of the argon-shielded re- 
verse polarity arc. 

We adjusted wire composition to 


deposit sound weld metal with an 
open arc. The arc overcomes the un- 
desirable high, narrow weld rein- 
forcement common to the buried arc 
technique. The operator can make 
multipass welds in heavy sections 
with no more than wire brush clean- 
ing between passes. The manganese 
and silicon in the wire oxidizes to 
give a complex oxide slag on the 
weld surface. This protects the hot 
weld from the air. It also helps form 
a smooth surface. However, the slag 
surface is very thin and seems to 
free itself as the weld cools. 

For a given set of welding condi- 
tions, the are characteristic curve is 
independent of the type of power 
supply used. We found we could keep 
a stable arc only at the current and 
voltage obtained at a point of inter- 
section of the are characteristic 

continued on page 62 


Effect of weld variables on bead shape and penetration 


Note: scale Yq increments 


How arc length changes bead shape and penetration... 


045 Dia. wire at 275 amps 


054" Dia. wire at 325 amps 
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How travel speed changes bead shape and penetration... 


045" Dio. wire ot 275 amps 


.045" Dio. wire at 325 amps 
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TRAVEL 30 1PM 
SPEED 


60 1PM 


S9OIPM 


30 1PM 


601PM 


90 1PM 


How gun angle changes bead shape and penetration... 
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045" Dio. wire at 2750mps 


Electrode stick out: 9g" 


Arc length * 





GUN 5°Lead Travel speed 30 1PM 


ANGLE forehand 


90° 5° Lag 


backhond 





A OL OLO RYN Vitel\T> 


OF WELDER CONTROL 
AVAILABLE FROM STOCK! 





Square D “Building-Block” Construction 
means fast delivery of the Control you need 


e When you need welder control—for any 
welding function—Square D can give you what 
you want, when you want it. More than 32,000 
combinations of enclosures and plug-in panels 
can be made up from off-the-shelf stock to meet 
your exact requirements. The result—your con- 
trol is made to order, thoroughly checked and 
tested, and shipped without delay. Similar facil- 
ities exist in warehouses from coast to coast, 
and warehouse stocks of plug-in panels are 
also available to assist Square D field engineers 


in on-the-spot service. e Square D plug-in con- 
struction lets you add control functions as you 
need them. Panels perform all NEMA standard 
functions, with either tube or relay firing, in- 
cluding heat, slope, current regulator, dual 
functions, forge and anti-repeat initiation. All 
NEMA standard enclosures are available, with 
or without disconnect switch, as well as enclo- 
sures to meet JIC specifications or your own 
special requirements. You can get the welder 
control you need from Square D—quickly! 


Write for detadcls. For the complete story on Square D welder control, 
write for Bulletin SM-277. Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 








—wherever electricity is distributed and controlled 
For More Information Circle No. 65 on Reader Service Card. 
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A complete line of - 
Axle Assemblies, Trailer 
Undercarriages, Farm 
& Trailer Jacks, 
Implement & Trailer 
Couplers, Spindle 
End Assemblies 





BULL DOG 
AXLE ASSEMBLIES 


BULL DOG JACKS 


it 


BULL DOG COUPLERS 
COMP 


he 
=aoF LINE OF 
COUPL 
SPINDLE END ASSEMBLIES 


Complete Spindle End 
Assemblies for 2,500, 
4,000 and 5,000 Ib. 
capacities Per Pair. 
Available in Pp 
assemblies or individ- 
vol parts — Spindle 
Ends, Hubs, Wheels. 


Contact our engineering 


department for full details on 
your particular application — 
a FREE service to 
you — write for 

@ Cataleg 18-A 


HAMMER BLOW 
TOOL CO. 


WAUSAU ® WISCONSIN 














SEMI-AUTOMATIC WELDING continued from page 60 





Plate (Shielding; Wire 


WELD TYPE Size Gas Size 


Amps Feed 


Wire 


Speed 





Horizontal, Y4 Mo CO, 


Fillet,lap 0.054 


270-280 


234 ipm 





Horizontal, “Beg 


Fillet, lap /g COp | 0.045 


240-250 


224ipm 





Vertical 


"os orf 
Down Fillets he, ly 





COp | 0.045" 


Overhead Vy, 
Fillets 4 














250-260 





224ipm 
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TYPICAL SETTINGS for different weld joints and different metal thicknesses. 


curve and the power supply char- 
acteristic curve. When the machine 
settings are at the particular points 
at which a transition from drop to 
spray transfer occurs, the transition 
current is considerably higher for a 
CAV than for a drooping machine. 


ADVANTAGES 
Our process has these advantages: 


i. It transfers metal by spray 
transfer at rates similar to those of 
an argon shielded arc but with the 
higher wire burn off characteristic 
of COs. 

2. There is practically no spatter 
when you keep proper welding con- 
ditions. 

3. The easy-to-manipulate open 
are gives operators complete visibil- 
ity. 

4. Berd appearance is uniform; 
it’s similar to argon-shielded depos- 
its. 

5. Weld’s mechanical properties 
are equivalent to an E7OXX deposit. 

6. Slag can be removed by wire 
brushing. 

7. Process can be used manually 
or it can be mechanized. 


LIMITATIONS 


Our process does have these limi- 
tations: 


1. The weld pool is very fluid and 
limits the process to downhand weld- 
ing. 

2. Power sources are limited to 
drooping characteristics (preferred) 
and CAV machines. 

3. Fit-up must be good; you can- 
not weld irregular gaps. 

4. Arc lengths are critical and 
must be kept at about %-inch. 

5. Extremely high current levels 
lessen weld quality. 

6. Wire stick-out should not ex- 
ceed % inch. Long stick-out spoils 
bead contour and can influence the 
porosity level. 


APPLICATIONS 


Because of its similarity to argon- 
shielded steel welding, this process 
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can be used in fields with these re- 
quirements: low hydrogen deposits, 
excellent mechanical properties, good 
weld bead appearance, low spatter 
level, freedom from inclusions and 
voids, reduced cleaning costs, high 
duty cycle, high deposition rates. 

The pressure vessel and tankage 
fabricating industries could use this 
process. Although submerged arc 
and hot rods are used very effective- 
ly on most of this work, materials 
up to % inch in cross section with 
joint modification could be welded 
with this process on a competitive 
basis. 

Other applications might include 
shop fabrication of structural steel, 
earthmoving equipment, truck chassis 
and bodies, gas piping, and tubular 
structures. 


MANUAL WELDING 


We welded a series of plug, fillet 
and lap joints using 0.045-inch-di- 
ameter welding wire and a droop- 
ing-characteristic rectifier welder of 
400 amp capacity. We found we 
could best control the weld metal 
by holding a short visual spray arc 
about 1/16 inch long. Longer arc 
lengths (1/16 to 44 inch) produced 
more spatter and a rougher deposit. 
We used a current of 250 amperes 
with the 0.045 inch wire; about 300 
amps was best for 0.054 inch wire. 

We made horizontal, fillet, and lap 
welds in 14-inch plate. The welds 
were smooth, flat, and not undercut. 
We welded forehand, holding the 
gun at a 20° to 25° lead angle. We 
tilted it about 60° from the hori- 
zontal leg. We had to maintain rapid 
travel speed (about 20 ipm) to pre- 
vent the weld metal from rolling out 
of the joint and causing a sag on the 
horizontal leg. In making similar 





welds on  incli plates we had to 
keep the travel speed up to prevent 
weld metal roll-out. 

We also made vertical-down fillet 
welds in 4%4- and 44-inch plate and 
overhead fillets in 14-inch plate. 
These fillets were small (about 4% 
inch); travel had to be kept at 30 


ipm to prevent uneven surfaces. 
MACHINE WELDING 


We ran the 0.045 and 0.054 weld- 
ing wire through a welding head 
to see how the melting rate varied 
with current and electrode stick-out. 
The smallest current was governed 
by the transition point from drop to 
spray transfer for each diameter. 
The highest current was determined 
by the generation of excessive spat- 
ter due to jet rotation of the arc 
or instability in the arc which caused 
it to bounce. We got melting rates 
of about 5 to 18 pounds an hour 
with either wire diameter in the 
stick-out range we explored (3%, 
52 and % inch with 1% inch are 
length). 

We also deposited weld beads with 
the welding head to determine the 
range of operation with a fixed 
stick-out of 54 inch. The current was 
varied between the minimum re- 
quired to produce spray transfer and 
the maximum which would deposit 
a satisfactory bead. We explored the 
effect of arc length, travel speed 
and angle of the gun. 

Uniform continuous deposits were 
made over a wide range of current 
at a travel speed of 30 ipm. How- 
ever, increases in travel speed to 60 
and 90 ipm narrowed the useful cur- 
rent range to those values just above 
the current necessary to develop 
spray transfer. This was true re- 
gardless of the arc length that was 
used. The practical limit of speed for 
quality deposits is somewhat lower 
than 60 ipm. 

The penetration of bead welds in- 
creased with welding current. For 
a given arc length and travel speed, 
we got deepest penetration with 5° 
lag angle. We got shallowest pene- 
tration with the 5° lead angle. In- 
creasing the arc length decreased 
the penetration at the same travel 
speed and current, although the 
change was slight. An increase in 
welding speed from 30 ipm to 60 
ipm caused a considerable decrease 
in the plate penetration, although 
the penetration was deepest with the 
5° lag angle. @ e 








Modern power distribution in the welding industry 
demands a fast, high pressure positive connection 
with minimum resistance that is rugged, simple 
and economical. And leading welding machine 
manufacturers build Cam-Lok connections into 
their equipment for safe, full power distribution. 


Make a better connection now with Cam-Lok, and 
speed up your production. Write for complete line 
catalog on plugs, connectors, and receptacles or de- 
tail your special requirements. 


eenmmeclle@ kk pision 


EMPIRE PRODUCTS, INC., 9213-D BLUE ASH RD., CINCINNATI 42, 0. 
For More Information Circle No. 24 on Reader Service Card. 
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SALT BATH BRAZING [above) 


gives rapid, uniform heat 


LUMINOUS WALL FURNACE BRAZING (right) 


is used for large parts with moderate contour 


DIE QUENCH BRAZING [opposite page) 
does the best t lat panels 


IN BRIEF: North American Aviation 
investigated four possible methods for 
brazing the B-70's stainless honeycomb 
panels; they then picked all four. 


BRAZED STAINLESS steel honeycomb panels make up 75 
percent of the surface of the B-70 Valkyrie jet bomber. 
Its being made by North American Aviation’s Los 
Angeles Division. 

These panels are made by brazing thin (down to 
0.006 inch) facing sheets to honeycomb cores. The 
panels are almost as strong as solid steel, but they 
are many times lighter, and they will resist the 600°F 
heat the bomber is expected to develop when flying at 
2,000 mph. The panels are smooth surfaces, resist 
vibration and corrosion. 


DESIGN BACKGROUND 
North American is making panels from a new pre- 
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BRAZING 


4 Methods For 


cipitation-hardening steel, PH 15-7 Mo. It contains 15 
percent nickel, 7 percent chromium, and some. mo- 
lybdenum. It is heat treated as a part of the brazing 
cycle. Minimum yield strength is 200,000 psi, ultimate 
tensile strength from 225,000 to 260,000 psi. 

North American’s Engineering Department first de- 
signed a variety of pilot assemblies and panels, re- 
sembling the complexity of the B-70’s parts. They were 
used to establish a reasonable workload for the brazing 
manufacturing development teams. 

At the same time North American gave contracts to 
companies to produce similar pilot components. 


FOUR BRAZING METHODS 


Finally, North American selected four methods for 
brazing at 1625°F, using silver-copper alloys. Each 
had advantages in making parts with high mechanical 
properties. They are luminous wall, furnaceless (elec- 
tric blanket) , salt bath, and die quench brazing. Here’s 
what North American learned about them: 





Brazing B-70 Stainless Honeycombs 


Luminous wall furnace brazing is for large parts 
with moderate contours. Mixed gas and air are blown 
through the furnace walls, made of porous refractory 
prick. The fuel mixture burns as it emerges from the 
inner brick surfaces. The walls, doors, and part of the 
floor become a large, incandescent burner that gives 
intense heat rapidly. When the gas valve is turned off, 
air continues to blow into the furnace, cooling the 
brazed panels. 

Panels are encased in the inner part of a double 
retort. The outer retort holds a graphite block that 
supports the inner retort. An argon atmosphere is 
maintained within these retorts under vacuum pressure. 
[he pressure is changed to suit time and temperature 
requirements. The retorts stay sealed during subse- 
quent deep freeze and heat age heat-treating. 


Furnaceless brazing is used for severely contoured 
parts and offers close temperature control. Electrically- 
heated flexible blankets are draped over a single re- 


tort containing parts to be brazed. A new and ef- 
ficient castable ceramic material controls panel shapes. 


Salt bath brazing is used primarily on parts that 
need uniform heating. The parts are encased in a single 
retort and a static argon atmosphere. Graphite blocks 
hold the retort in proper position. The assembly is 
dipped directly into molten barium and sodium salt, 
getting very rapid heat-up. 


Die quench brazing is the most rapid and eco- 
nomical method. It does the best job on flat panels. 
Components are encased in a single retort and a static 
argon atmosphere. The retort is charged into a furnace 
which has been preheated to 1625°F. This brings the 
retort up to brazing temperature in a hurry. The panel 
is then transferred to a press and clamped between 
the faces of a water-cooled Kirksite die. This cools the 


part rapidly, holds it to shape, and improves its metal- 
lurgical characteristics. © © 
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Chemclean 536 


@ Prepares aluminum and 
stainless for welding. 


@ Removes scale and ox- 
ides before or after 
welding. 


Eliminate costly, time-con- 
suming grinding, scratch- 
brushing, or sanding on stain- 
less steel. Simply wipe oxide 
off with one or two strokes 
of hand applicator. Clean 
small parts by dipping. 

For Aluminum, just wipe or 
dip at room _ temperature 


New! Conna-Dip 


Imparts a bright lustrous 
goiden finish on Copper, Brass 


and Bronze. Retards oxidation. 
Send for free technica! bulletin. 


CHEMCLEAN 


PRODUCTS CORPORATION 
15-08 121 St., amey J Point 56, N. Y. 
Hickory 5-2330 








jalizing in chemical: leaning 
ceubilenl Sollehing, metal finishing. 





REPAIR WELDING 











BATEMAN 


BANTAM 


IRON WORKER 


THE ONLY IRON WORKER OF ITS 
KIND ON THE MARKET TODAY 


No Grinding Neces- 
sary After Cut. One 
Stroke Cycle Clutch 
Operated by Hand 
or Foot. 


The Bateman “Ban- 

tam” cuts 2” x 2” x 

V4" angles and 4” x 

4” flacs. Standard 

punches will fit this 

machine. The Coper 

will cope 1%” 

through ¥@” material. 

It will punch 4” 

’ hole through 4” ma- 

terial. With the clutch 

open, the Bantam will 

make 44 strokes per minute. It is made of 

high-grade cast iron, with the clutch, pin 

and dog made of hardened steel. The blades 

are made with tool steel. It is powered with 

a fly wheel and gear drive, and uses a small 
% hp motor, 1750 rpm. 


Bateman Bantam with punch_..$575.00 


Shear only $495.00 
Shipping wt. 750 ibs. 


BATEMAN FOUNDRY & MACHINE 


MINERAL WELLS, TEXAS 
Circle No. 22 on Reader Service Card. 








WORN CAST IRON GEAR is built-up in place as. . 


Nickel-silver brazing saves $2,600 


IN BRIEF: Repairing a worn 
bull gear also eliminated 

a 4-month wait for 

a replacement part. 


THE BALL-MILL’s cast iron bull gear 
had worn teeth. The gear was eight 
feet across and a foot thick. Replacing 
it would cost $3,000. Installation 
would add $1,000, freight $200. 
Worst of all, it would take 4 months 
to get a new gear. Meanwhile, the 
ball-mill would stand idle at the 
gravel plant of A. Teichart & Sons, 
Perkins, Calif. 

William Clayton, plant superin- 
tendent, thought he might be able to 
build-up the teeth. He called in James 
Kelley of Moore’s Welding Supply 
Co. for advice. Clayton and Kelley 
decided to build-up the worn teeth 
without removing the gear. They used 
a flux-coated nickel-silver build-up 
rod made by All-State Welding Alloys 
Company, Inc. 

The job took 400 Ib. of alloy cost- 


) 


ing $800. Oxygen and acetylene (25,- 
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000 cubic feet) cost $500, labor $300. 
The whole job cost $1,600, $2,600 
less than a new gear. Production was 
held up only 160 hours instead of 
4 months. 

The operator preheated th gear 
teeth to 600°F. A brazing flux with 
a temperature range of 1480°F. to 
2200°F. was painted on the area to be 
built up. When the brazing tempera- 
ture was reached, the operator de- 
posited the alloy, playing the flame 
on the deposit. Then he flowed out the 
filler metal with a semicircular mo- 
tion of the oxy-acetylene torch. 

Deposits were smooth enough to 
eliminate any machining or grinding. 
The alloy has 10 to 14 times the 
wearability of ordinary stee} and can 
be remelted without loss of toughness. 
As deposited, hardness is 110 Brinell. 
Work hardening increases this to 200 
Brinell. The alloy’s tensile strength is 
80,000 psi and it develops shear 
strength of 180,000 psi. Working tem- 
perature is 1250°F. to 1750°F. 

“There is no visible wear after a 
year of continuous use,” Superin- 
tendent Clayton reports. ¢ @ 





AEA-200-L gasoline engine driven welder/power plant/pipe thawer. 
225 amperes welding current; 1 KW of 115v d-c; 5 KW of 115,/230v a-c. 


YOU SHOULD 
KNOW ABOUT 


AD-225-L gasoline engine driven AC/DC welder/power plant. 300 
amperes a-c or 225 amperes d-c welding current; 7 KW of 115/230v 
a-c; 1 KW of 115v d-c. 








Gold Star SR Series, 3 phase rectifier type d-c welders in four 
models from 200 to 600 amperes. This is probably the most reliable, 
versatile and best performing all-around welder ever designed. 


SRH — The famous Miller Gold Star series in a low silhouette 
welder for stacking, paralleling or to conserve space. 





250 AC/DC combination transformer rectifier welder. Operates from 
single phase service to bring new standards of welding performance 
to everyone. Two a-c and two d-c ranges. 





M-295 — new wide range a-c welder of horizontal design. Two 
welding ranges of 25-115 amperes and 80-295 amperes which 
handle all metals from light gauge to heavy plate. 


Complete specifications on any of the above illustrated Miller welders will be sent promptly upon request. Also available 
are free copies of “A Full Line of Fine Welders” — a booklet illustrating and describing all our welders. 


© , ~ 
a ELECTRIC MANUF 
rihuted in f 


Dist e anada by Ca 


ACTURING COMPANY 


Air 


For More Information Circle No. 59 on Reader Service Card. 
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— }j od 643 5 
Keon: Cut Electrodes 


for use in 


CARBON ARC-AIR 
JET GOUGING 


best characteristics of 

carbon and graphite in 

acarbon arc cutting elec- 

trode. Higher current capacity ... longer 
life ... shorter cutting time ... greater 
material removal... smooth surface gouge 
... controllable accuracy ... hot stable 
cutting arc ... elimination of smoke and 
gases. 

And they're low in cost. Try BECKER 
KEEN-CUT ELECTRODES—black or copper 
coated, standard diameters, 12” lengths 
in 150 to 1400 amp. range—for the most 
efficient, labor-saving electrode in carbon 
arc/compressed air cutting. 

A COMPLETE LINE OF CARBON AND 
GRAPHITE WELDING SUPPLIES—carbon 
and graphite electrodes, carbon rods and 
plates, welding paste, graphite cores and 
chills, graphite powder and particles of 
any mesh. 


Write for Catalog 


BECKER BROTHERS CARBON CO. 


3442 South Laramie Ave. 
CICERO 50, ILLINOIS 





Your Welding 
Supply Distributor 


with these products 


NEW 
MonlfpicTALs 


Legs me R sang ne 
gen olding % 
tall (Silver Soldered) 


Also Available: P-92 


Man. Pigtail (All Sil- 
ver Soldered) 


To manifold 2 cylinders, use 1 Coupler Tee and 
1 Pigtail . . . 3 cylinders . . . 2 Tees and § 
2 Pigtails. Thereafter, add 1 Tee and 1 
Pigtail for each cylinder added to bank 
of cylinders. WRITE FOR CATALOG 
PRICE SHEET. 


“Look for the 
WESTERN BRAND” 


Brass Fittings for 

the Welding Trade 

WESTERN 
ENTERPRISES, 


INC. 
BAY VILLAGE 40, OHIO 
Send for ip? anti: k& 


FRE “Welding Hose Care & Repair’. 
In Canada: Fibre-Metal (Canada) Ltd., Toronto — 
Circle No. 74 on Reader Service Card. 

















REF ERENCE DATA catalogs, handbooks, manuals 





ELECTRODE COOLING is the subject of an illustrated case study, 
punched for easy insertion in a shop notebook. Available from The 
Rosaen Co., study explains how Tell-Tale filter makes resistance 
welding electrodes last by insuring clean water coolant. 

Circle No. 300 on Reader Service Card. 


“CRAFTSMANSHIP IN STEEL" is the title of a new brochure describing 
the products and world-wide services of Chicago Bridge & Iron Co. 
The illustrated publication tells of the company’s capacities in design, 
fabrication and construction of structures. 


Circle No. 301 on Reader Service Card. 


RESISTANCE WELDING data is contained in a 28-page catalog avail- 
able from Hercules Welding Products Co. Included are recommenda- 
tions for efficient welding, specifications and dimensions for all types 
of wheels, tips, and holders. 


Circle No. 43 on Reader Service Card. 


SIX-PAGE FOLDOUT from A. O. Smith Corp. explains and illustrates 
the advantages of multi-are welding and lists features of equipment. 
Facts and figures show how single units can amply power many arcs 
and produce big savings in money and space. 

Circle No. 302 on Reader Service Card. 


ELECTRICAL CALCULATIONS are made simple with the use of an 
eight-page brochure on resistance welders. This brochure, printed by 
The Taylor Winfield Corporation, tabulates all figures needed to 
establish minimum kva ratings. 


Circle No. 303 on Reader Service Card. 


ELECTRON BEAM WELDER is the topic of a pamphlet from High 
Vacuum Equipment Corporation. The welder is fully described and 
its features, theory, applications, and advantages are listed. Principle 
of the Beamatron follows the basic design of the cathode ray tube. 

Circle No. 304 on Reader Service Card. 


CONTROLLED ANGLE TORCH for tungsten inert gas arc welding is 
that can be adjusted manually to any angle or extended to reach 
featured in Catalog WC-60. Described and illustrated is a new torch 
hidden recesses. Manufacturer is Falstrom Company. 


Circle No. 37 on Reader Service Card. 


STUD WELDING, equipment, and studs are the subject of a price, 
specifications, and operation manual from Shielded Stud Welding Co. 
Manual explains theory and practice, and how to make the most 
efficient welds. 


Circle No. 305 on Reader Service Card. 


SQUIRTMOBILE is described in a bulletin from the Lincoln Electric 
Company. This trackless carriage for Lincoln’s Squirt welder is 
designed to make long submerged arc welds. It is magnetically 
supported to hold it tightly to the work to prevent slip and bounce. 

Circle No. 306 on Reader Service Card. 


FACTS AT YOUR FINGERTIPS: /f you want copies of the catalogs featured on these 


pages, just circle the appropriate numbers on the bound-in Reader Service Card. We'll 
do the rest, 


68/JANUARY ‘61 WELDING DESIGN & FABRICATION 





CUT-OFF WHEELS are specified 
for best use in a catalog sheet 
by Bay State Abrasive Prod- 
ucts Co. Both reinforced and 
non-reinforced cut-off wheels 
are featured. 


Circle No. 319 on Reader Service Card. 


PORTABLE BLAST CLEANERS 
that work on a limited air sup- 
ply are featured in a folder 
available from Bren Weld Corp. 
Specifications, parts lists, 
prices, and applications are 
given for the new BC-1 Blast 
Cleaner. 

Circle No. 320 on Reader Service Card. 


SEAM WELDER ILLUSTRATIONS 
and dimensions within a bro- 
chure by Sciaky Bros., Inc., 
help to describe their Type 
MPT-2 seam welder. The 
welder is designed for a wide 
range of welding applications. 


Circle No. 321 on Reader Service Card. 


INDUSTRIAL GAS service is ex- 
plained in a brochure prepared 
by Burdett Oxygen Co. Six ad- 
vantages leading to lower gas 
costs and better methods are 
described and illustrated 

Circle No. 322 on Reader Service Card. 


BENCH WELDERS bulletin, in 
color, covers a line of spot weld- 
ers. It illustrates and describes 
the welders in capacities from 
5 to 50 kva. The bulletin is re- 
leased by The Federal Machine 
& Welder Co. 

Circle No. 323 on Reader Service Card. 


ELECTRON TUBE CATALOG 
issued by the Amperex Elec- 
tronic Corporation tells of their 
line of industrial and com- 
mercial tubes. Included are de- 
scriptions and basic specs. 

Circle No. 324 on Reader Service Card. 


INDUCTION HEATING EQUIP- 
MENT is featured in a 52-page 
catalog-handbook by Induction 
Heating Corporation. The book 
pictures the latest developments 
in this field. Included are il- 
lustrations of a wide range of 
equipment for hardening, braz- 
ing, forging, soldering, anneal- 
ing, and shrink fitting. 

Circle No. 325 on Reader Service Card. 


Profit through 
E.A.I. Research 





Uniform, through-and-through heating of the 
thickest sections of the big stainless steel 
valves was provided by the Smith-Dolan 
method, with precision control of temperatures 
(2-hour dwell at 1900°F.). Drawing shows 
cross-sectional dimensions. 


Standard Smith-Dolan units come equipped 
with eye hooks and wheels for easy portability, 
and with instrumentation for recording per- 
manent charts of the heat run. 





SMITH-DOLAN 


On-the-Job HEAT TREATMENT 


Solution to Weld Embrittlement Problem 
at Consolidated Edison 


Public utilities are among the largest users of the Smith-Dolan System 
of Low-Frequency Induction Heating. They want to keep their service 
uninterrupted, their costs low, and they find that this portable system 
simplifies the problem of pre-heating and post-annealing in i 
sound welds, and in making dependable repairs. 


A typical application of the system by a public utility was described in a 
recent article in Welding Design & Fabrication.* At Consolidated Edison's 
No. 10 Turbine Generating Station in New York City, two large steam 
pressure valves made of Type 347 stainless had to be repaired because of 
weld embrittlement. Removal to the shop for heat treatment would have 
proved costly and time taking. With the Smith-Dolan portable units, the 
work was completed on the job within !2 hours. 


Learn about the savings and other benefits your company can obtain from 
the Smith-Dolan System. It is today’s most versatile heat treating method, 
simplifies and upgrades work quality in numerous applications. Write for 
brochure, “Smith-Dolan System of Low-Frequency Induction Heating.” 


*Reprints available without charge 


Rental Against Purchase — Get first-hand proof in 
your own plant without capital investment. 





WHO BUY YOUR 








eran mane Electric tre, Hc. 


PRODUCTS Newark &, New Jersey 





For More Information Circle No. 33 on Reader Service Card. 
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For More Information Circle No. 15 on Reader Service Card. 
USEFUL LITERATURE continued 





now you can get 
All-State Spoolarc 
“GUIDE TO POSITIONING 


EQUIPMENT" is the title of an 
illustrated 16-page booklet put 
out by Ransome Co. Included 


are vaiuable discussions and 


tables on the use and capaci- 
ties of turning rolls, positioners, 
and manipulators. 


in all grades, all types Circle No. 307 on Reader Service Card. 


Loading 10 Ib. spool of #4043 aluminum wire at precision layer level 
Michael Flynn Manufacturing Co., iladeiphia. 
Aluminum in this particular spool was used in wound on 


welding curtain walls for skyscraper at 2 Broad- 1 Ib. and 10 Ib. spools AUTOMATED FLAME-CUTTING 
way, New York City. ae = ae i 
machine which can reproduce 
from a simple pencil sketch on 
Wire goes from extrusion and light draw to ALL-STaTe’s precision spool- ordinary paper, is described and 
ing machines where it is layer level wound for smooth, trouble-free welds. illustrated in an 8-page booklet 
Types available: 1100, 4043, 5052, 5154, 5183, 5356, 5556, 6061, 6063, from Linde Co. Floor plans and 
*355,* 356,716,718. ~ cutting ranges are given for the 
Precision spooled in these sizes: .030, .040, 3/64, 1/16, 3/32, 1/8. new Oxweld CM-56. 
*down to 1/16 only 
ALL-STATE Spoolarc® spooled aluminum wire meets federal and industry 
specifications. Spools are sealed in polyethylene bags plus desiccant to 
retain top quality from spooling machine to welding machine. ; 
Complete stocks available from factories at White Plains, N. Y. and A CENTER FINDER for fast, ac- 
South Gate, California... and from branches at St. Louis, Missouri and curate pipe joint layouts is fea- 
Toronto, Canada. On sale at over 1000 distributors here and abroad. tured in a pocket-size brochure 
Send for new free Aluminum Manual. ; from Manning Mfg. Co. De- 
scribed and illustrated is the 
Megara Distributor Stocked, convenient to buy. Economical to use tool's automatic punch and dual 
ME oom ALL-STATE WELDING ALLOYS CO., INC., White Plains, N. Y. fluid level. 


Call WHite Plains 8-4646 or write for nearest distributor Circle No. 56 on Reader Service Card. 


Circle No. 308 on Reader Service Card. 








SADDLE FITTINGS for economi- 
cal, high-strength branch con- 
nections are featured in a folder 
from Allied Piping Products 
Co., Inc. Folder 5-60 gives com- 
plete specifications, prices, and 


Make Pipe Layouts illustrates results of destructive 


tests. 
PAS 7 LR Circle No. 309 on Reader Service Card. 


With More Accuracy 

CORROSIVE EFFECTS of various 
materials on 16 types of metals 
are shown in Corrosion Data 
Charts published by Nooter 
Corporation. The charts were 
prepared with the help of re- 
search laboratories throughout 
the nation. 


Side of center finder Circle No. 310 on Reader Service Card. 
can be used as level. 


MANNING CENTER FINDER er of mma pre 
With the Automatic Spring-loaded Punch! Cas Lau Ukoen be thie Ghee 


to 80 ton parts is the subject of 


For fast, precision pipe fabrication. Locate _eighthing any size pipe. Automatic punch. literature available from The 
any degree from one degree to 360 degrees Cuts back-charges and pipe salvaging to a Morgan Engineering Co. The 
and establish a true center line in less than minimum. Cuts labor time by as much as -° oo pl beet as > 

one minute. For centering, quartering or 90 per cent. nationally known facilities, ex- 


perience, and craftsmanship of 
MANNING MFG. co. the Morgan plant are among 
8202 CHANCELLOR ROW + DALLAS, TEXAS features discussed. 


Distributor Inquiries Invited Circle No. 61 on Reader Service Card. 
For More Information Circle No. 56 on Reader Service Card. 
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PORTABLE BELT GRINDER to 
hog, blend or finish metal fast- 
er is featured in literature from 
ARO Equipment Corp. This air 
powered tool can rough grind 
and finish in one operation. 


Circle No. 20 on Reader Service Card. 


STRESS FORMING on a shallow 
draw press is described and il- 
lustrated in a booklet from 
Cyril Bath Co. This booklet ex- 
plains how the press produces a 
tronger, lighter, cheaper prod- 
uct. 


Circle No. 23 on Reader Service Card. 


BLAST CLEANING machines with 
vacuum pick-up of abrasives 
and cleanings is the subject of 
a iolder by Vacu-Blast Co., Inc. 
The folder describes and illus- 
trates operating advantages and 
optional equipment 


Circle No. 311 on Reader Service Card. 


EYE AND FACE protection equip- 
ment is featured in a 16-page 
catalog published by Sellstrom 
Mig Co. atalog No. S-37 il- 
lustrates 57 different safety ac- 
cessories 


Circle No. 312 on Reader Service Card. 


ABRASIVE BELT swing grinders 
of all sizes and powers are fea- 
tured in literature from the 

1 Polishing Ma- 

hinery Corp. Twenty different 

models to suit every use are il- 

lustrated 


Grinding an 


Circle No. 40 on Reader-Service Card. 


RESISTANCE WELDING litera- 
ture featuring seam, spot, flash 
and chain welders and other re- 
sistance welding accessories is 
available from ASEA Electric, 
ni 


Circle No. 11 on Reader Service Card. 


FREE FLUX SAMPLES are avail- 
able from Krembs & Company, 
manufacturer of 25 different 
velding, brazing and soldering 
fluxes. Write for yours on com- 
pany letterhead. Use Reader 
Service Card for literature. 


Circle No. 49 on Reader Service Card. 


KEYSEAT CUTTER to cut keyseats 
in % inch to 1% inch shafts is 
described and illustrated in a 
brochure from Gary Steel Prod- 
ucts Corp. This lightweight and 

le machine slips on any 

oth shaft to cut in seconds in 


1 
1eé7T 


tight quarters 


ortal 
igtl 


Circle No. 39 on Reader Service Card. 
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See why the SVU ASEASVETS Chain Welder is universally acclaimed wherever employed: 
welding of metal or alloy down to 1/100 of maximum welding section can be done 
without changing gears or cams. 100% tensile weld strength is assured even on high 
alloys. Clamping speed is high, clamping force low. No need to change welding 
dies to get concentric or eccentric welding variation. Welding capacities up to 40 
square inches. Maximum clamping force 66 tons. Maximum upsetting force 44 tons. 
Other ASEASVETS welding machines include: Tube Welding Mills—for butt-seam weld- 
ing. Seam Welders—foot and air operated for steel, stainless steel or non-ferrous 
metals. Projection Welders—for mass production of small and medium sized parts. 
Spot Welders—highly economical for materials usually soldered or riveted. Resistanc 
Heaters—for bolt blanks. Electrodes—Ordinary, 

and with unusually deep penetration. Send coupon 

today, get the ASEA Welding Information you need. 


—_ 
| ASEA ELECTRIC, INC. 

500 Fifth Avenue, New York 36, N. Y. 

Please send me your booklet on: 
Machines: 

(C0 Seam Welding OC Flash Welding 

(CD Spot Welding CJ Chain Welding 
C) Tube Welding Mills () Resistance Heaters 
DC Electrodes 
Name 
Firm 
Addr 
City. Zone. State. 


























For More Information Circle No. 11 on Reader Service Card. 
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For More Information Circle No. 40 on Reader Service Card. 


Loa 











ABRASIVE BELT SWING GRINDERS 


A Futi LIne or 20 Stanparp Mopets for ALL 
Job-Rated General and most specific production requirements. 

1.G & P6-72 Unit 2. Medium Duty Units 

3. Heavy Duty Units 4. Xtra Heavy Duty Units 


to Your Needs Available from 2 HP up. Air or Spring Tensioning. 


Belt sizes 2” thru 6” x 72” thru 132” long. 


The right combination of size and power will fit YOUR job, whether Weld 
Removal, Casting Clean Up or Polishing. Belt Swings can SAVE you money. 
Write for literature. 


2530-B WINTHROP "es 
INDIANAPOLIS 5 LL ALL Be ; 
INDIANA olishing Vachinery Corp, 























Here are a few of the reasons: 

@ GV metal workers will cut practically any material within their capacity; such 
as mild steel, stainless steel, aluminum, brass, copper, fibre, etc. 

@ GV metal workers are precision made of the best Swedish steel. The mechanism 
is enclosed and operates in an oil bath. 

@ GV metal workers are made in 5 different sizes. Capacities 54", 52”, 
ha", Vig”. 

@ GV metal workers are known for their durability, strength, service and simple 
maintenance. 

You simply can't afford to be without at least one GV metal worker, because it 

pays for itself almost from the very start. 

Ilustrated brochure on request. 
U.S. DISTRIBUTORS 


MACHINE TOOL CORP. 
392 West Putnam Avenue, Greenwich, Conn. « 203 TOwnsend 9-2558 
For More Information Circle No. 45 on Reader Service Card. 
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USEFUL LITERATURE continucd 





A 20-PAGE BOOKLET published 
by the James F. Lincoln Arc 
Welding Foundation gives de- 
tails for their $25,000 Award 
Program For Progress in 
Welded Design. The compcti- 
tion for welded designs of ma- 
chines or structures closes )uly 


17, 1961. 
Circle No. 313 on Reader Service Card. 


“METALS JOINING” is the sub- 
ject of Brazing News No. 8&4 
from Handy & Harman. In the 
issue are 12 case histories show- 
ing how tough joining problems 
were solved economically and 
effectively with silver brazing 
alloys. 


Circle No. 314 on Reader Service Card. 


STEEL FLANGES for oil pro- 
ducers, ship builders, pipe fabri- 
cators, and the chemical in- 
dustry are featured in a 20-page, 
illustrated catalog from the 
Harrisburg Steel Co. The cata- 
log contains specifications and 
charts for 150-Ilb. to 1500-Ib. 
drop-forged steel flanges and 
welding neck flanges. 

Circle No. 315 on Reader Service Card. 


“DESIGN WELD ECONOMIES in- 
to Pads and Bosses” is the title 
of one of a series of weld design 
studies published by the 
Lincoln Electric Company. The 
illustrated study is punched for 
insertion in shop notebooks. 


Circle No. 316 on Reader Service Card. 


HIGH-TEMPERATURE ALLOYS 
are compared in a fact-and-data- 
filled, 20-page booklet avail- 
able from Haynes Stellite Co. 
Compositions are given for 17 
leading alloys, and their room- 
and elevated-temperature prop- 
erties compared. 


Circle No. 317 on Reader Service Card. 


INDUSTRIAL REGULATOR with 
interchangeable stock parts is 
described and illustrated in lit- 
erature from Modern Engineer- 
ing Co. The regulator is de- 
signed for use with compressed 
air and all non-corrosive com- 
mercial gasses. 


Circle No. 318 on Reader Service Card. 





PRODUCTS 








Extendable Tig welding torch has controllable angle 


This torch was developed by the 
Falstrom Corp., a fabricator of alumi- 
num, to make some of its own weld- 
ing jobs easier. Now, the company is 
marketing it. 

Fixed angle torches often hamper 
welding And, a fabricator 
must have a flock of different torches 
to handle the various welding situa- 


design. 


tions he runs into. 

This new torch is said to overcome 
these difficulties. Not only can its 
head be bent instantly to any angle— 
including doubling back to 180°- 
but it can be extended 6 inches be- 
yond its normal length. 

Previous attempts to make a torch 
with angular control have usually 
because of the effect of the 
torch heat on the head’s mechanical 
joints. In the new torch, the copper 


failed 


cooling lines and copper gas lines 
form of a 
helix. This rigid, yet flexible, core is 
brazed to the cooling head. The en- 
molded and 


bonded with neoprene and inserted in 


are intertwined in the 


tire assembly is then 
a handle suitable for manual or ma- 
chine use. The torch head thus is com- 
pletely flexible and is enclosed in an 
insulated and heat-resistant body. 
The torch is water-cooled, suitable 
for 180 amperes a.c.-d.c. continuous 
duty welding or 350 amperes a.c.-d.c. 


intermittent duty. Torches of other 
ratings are also available. 

In the large photo above the opera- 
tor extends the torch tip and angles 
it back to lay a bead on the inside 
corner where the vertical and hori- 
zontal supports of the aluminum cabi- 
net meet. 

In the smaller photo is another 
tough fabricating job licked by the 
torch. The compact duct is 18 inches 
high, 12 inches wide, and has a 90° 
bend. Its seams are welded and it’s 
made from 5052H32 aluminum. 

When the operator used a standard 
torch, his hands inside the 
blocked his view of the welding. 

Using the controlled angle torch 
with the telescopic handle extended, 
the operator had full visibility of the 
welding operation. 


duct 


Circle No. 37 on Reader Service Card. 





Circle No. 43 on Reader Service Card. 


(“Whats the secret of. ‘your strength, ‘ 


\ HERCULES? / 


aa 


"No secret-! use only virgin >, 
' alloys in my spotwelding tips and ~~. 
i machine them with the best } 
‘equipment money can buy.” _“ 


Resistance Welding Alloys our se! product. An 
abundant inventory of spotwelding tips and related 
accessories, as well as the various grades of 
alloy bar stock, maintained at all times. 


7 TP 


tips—holders—wheels—copper alloy bar 
stock, forgings and castings 


Catalog Available On Request 
HERCULES wetoinGc propucts co 


copper- 





LENCO, INC. 


BOX 192, JACKSON, MISSOURI 
Circle No. 50 on Reader Service Card. 
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NEW PRODUCTS continued 





Dial-Control Welder 


An addition to the Twentieth Cen- 
tury Manufacturing Company line is 
a machine of many uses. Features 
include dial lifetime shunt control 
for setting any amperage; 80 open 
circuit volts for easy arcing; and 
high-temperature, break down-resist- 
ing insulation, Line includes seven 
models for standard and heavy duty 
service in 100 to 300 amp ratings. 


Circle No. 225 on Reader Service Card 


Silver Brazing Alloy 


A new silver brazing filler metal 
has a flux core for faster, easier braz- 
ing. Air Reduction Sales Company is 
the first to use this idea. Called Air- 
cosil Iluxcor 45, it is available in 


70 to 80 oz. coils of 3/64th inch. The 
flux has good self-life and is self- 
sealing after cooling. 


Circle No. 226 on Reader Service Card 





Cutting-Duplicating Machine 


[he Milo Manufacturing Co. has 
unnounced a torch cutting duplicat- 
ing machine, A magnetic roller, hand 
control, parallel guide, and graduated 
compass beam are used in the four 
cutting methods. They are: (1) cut- 
ting to sheet-metal template; (2) cut- 
ting direct from drawing; (3) circu- 
lar cutting; and (4) straight cuts in 
desired direction. 

rhe unit can cut .118” to 4” thick- 
ness. Cutting speed is regulated by 
a potentiometer and is indicated by 
a switchboard tachometer. 


Circle No. 227 on Reader Service Card 


X 


Ultrasonic Foil Welder 


A welder that can spotweld .00025- 
to .002-inch-thick foil without deform- 
ing the metal has been announced 
by Gulton Industries, Inc. The welder 
uses high-frequency vibrations  in- 
stead of heat. The welds it makes are 
as strong as the parent metal. 


Circle No. 228 on Reader Service Card 


inert Gas Welder 


Welder, manufactured by Birdsell 
Div., Susquehanna Sciences, Inc., 
has 100% arc stability to permit weld- 
ing the largest weldments down to 
the finest wire. The machine is fully 
resonated. It has four overlapping 
current ranges from to 425 amps. 
Exotic metals of different sizes and 
weights can be welded. The design 
includes full power factor correction ; 
phasing capacitors produce low line 
current at high welding currents. 


Circle No. 229 on Reader Service Card 











ROBVON BACKING RINGS 


APPROVED FOR WELDING PIPE, 
VALVES, AND FITTING JOINTS 


ROBVON TYPE "CCC" BACKING RINGS 


PATENT NOS. 
2366579 
2764426 


EXCLUSIVE WITH ROBVYON 


Designed for quick easy alignment of pipe where the variation in 
inside diameters is relatively great. Chamfered NUBS allow close 
tolerance fit-up and CLEAN STRIKE OFF. The ROBVON NUB 
automatically sets root gap. ROBVON rings are beveled to assure 
nonrestricted fluid flow. Available in Carbon Steel, Wrought Iron, 
Chrome Alloys, Stainless Stee! and Aluminum. 


ROBVON BACKING RING COMPANY 
675 GARDEN STREET « ELIZABETH, NEW JERSEY phone: EL 2-9613 





For More Information Circle No. 66 on Reader Service Card. 
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Indexing Projection Welder 
A new, 
welder has 
Welde: 


sembly 


8-station dial-indexing 

been developed by Acro 
Mfg. Co. to step-up subas- 
production. The indexing ta- 
driven by a Geneva motion 
The welding head is low-in- 
ert anti-friction linear ball bearing 
diaphragm-type. 


Circle No. 203 on Reader Service Card. 


Self-Lighting Torch 


An automatic, 


tery-igniting torch 


iir-acetylene, bat- 
for brazing, sold- 

“a been devel- 
oped by the Prest-O-Matic Co., Inc. 


ering and heating has 


Pressing the control switch starts the 
gas which is instantly lighted by a 
battery powered circuit. 

The torch comes equipped with 
three different size tips and uses two 
standard pen light batteries. It heats 
to 4,000°F with a clean flame. 


Circle No. 204 on Reader Service Card. 


tu 


Welding And Cutting Outfit 


This complete medium-sized full ca- 
pacity outfit has been announced by 
Marquette Manufacturing Company. 
Known as Redi-Pac, it includes full- 
size heavy duty gas regulators, full 
25 ft. double line hose, four of the 
most useful welding tips, one medi- 
um-size cutting tip, and all accessor- 
ies. It is designed to handle most 
welding lines; it welds all metals. 


Circle No. 205 on Reader Service Card. 


Selenium Cell Rectifier 


A new rectifier, made by the Kadio 
Receptor Company, Inc., operates at 
high currents without deterioration. 
Called Tri-Amp, the rectifier has no 
artificial barrier layer between the 
electrode and the counter electrode 
to impair cell efficiency and life. The 
rectifier has both the peak current 
and over-voltage capacities needed in 
welding. 

Circle No. 206 on Reader Service Card. 


Portable Welding Gun 


A line of port- 
able spotwelding 
guns, designed 
for high produc- 
tion and handling 
ease, has been de- 
veloped by Kirk- 
hof Mfg. Co. The 
C-type (shown) 
can be converted 
to the other types : 
Scissors, bell- 
crank, expansion 
and fixture-type 

units, with interchangeable compo- 
nents. Dotted lines show the bulk 
served by the compact retraction cyl- 
inder design. 


Circle No. 222 on Reader Service Card. 





THE NEW 


..» Welds ‘Most Everything 


The EMERSON ELECTRIC TIG-WELD 295 has built-in high 


frequency . 


. . permits Tungsten inert gas and manual stick electrode 


processes to weld Cast Iron, Rimmed Steel, Carbon Steel, Stainless 
Steel, Alloy Steel, Nickel, Copper and Copper Alloys, Aluminum 
and Magnesium. It’s a complete welding shop in a compact package 
... fully rated 295 amps with currents as low as 13 amps. 


LOOK AT THESE FEATURES 


@ Variable gas and water afterflow 
@ Direct-remote operation 
W@ Adjustable spark intensity 


@ Welder on-off switch with pilot light 


@ High frequency arc stabilizer 


@ Electrically controlled gas and water valves 


@ Stainless steel water strainer 
@ High duty cycles 


EMERSON ELECTRIC 


of St. Louis 
ST. LOUIS 36, MO. 


8100 FLORISSANT e 


WwW 


Write today 
for prices and 
FREE 
WELDING 
SELECTOR 
GUIDE! 
Dept. W1. 


For More Information Circle No. 34 on Reader Service Card. 
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Automatic Arcair Torch 


A heavy-duty, automatic Arcair 
torch was announced by the Arcair 
Company. It grooves seams and _ it 
prepares the edges of heavy plates 
for welding. Fast travel speed and 
low heat input allow little plate dis- 
tortion. Unit consists of a tractor- 
driven automatic head, and Arcair 
Contactor with remote control switch. 
It uses copper-coated carbon-graphite 
electrodes. 


Circle No. 207 on Reader Service Card. 


Hard Surfacing System 


A new hard surfacing system, Mir- 
O-Col Arc, has been developed by 
Mir-O-Col Alloy Co. A rotating graph- 


ite wheel is used to spark-rough a 
surface to be treated. Then, a mix- 
ture of carbides and matrix alloys 
are painted on the prepared surface, 
then welded. 


Circle No. 208 on Reader Service Card. 


Fabricating Tool 


Complete fabrication can now be 
done with a single Heliarc torch. 
Linde Company, Division of Union 
Carbide Corp., has announced that 
most of their standard Heliare weld- 
ing torches may now be also used 
for Heliare cutting (see photo). All 
shapes can be cut with equal ease. 
Tool helps to keep high speed and 
quality. Either manual operation or 
mechanical fixturing may be used. 


Circle No. 209 on Reader Service Card. 


Flux Jars 


Fluxes manufactured by All-State 
Welding Alloys Company, Inc., now 
come in unbreakable plastic jars. The 
jars will be used for all but the most 
reactive fluxes. A wide-mouthed fea- 
ture allows rapid flux dipping and 
application. Day Glow-type reflective 
labels will be used. 


Circle No. 210 on Reader Service Card. 


Converted Sheet Metal Tester 


Result of over a year’s work by 
Detroit Testing Machine Company is 
a self-contained adapter. This unit 
permits compression equipment to be 
used for ductility tests on sheet metal 
up to 1/16” thickness. Called Sheet 
Metal Tester Cell, it weighs 22 
pounds. It may be used for ball punch 
and cup-type ductility tests. 


Circle No. 211 on Reader Service Card. 





chipping 
hammer 


WITH 


S 


e- 
"se seas * 


This is the hammer with the balanced 
feel—swings easy, fits the hand 
properly, absorbs shock. Less fatigue 
and it's a pleasure to use! 


CMD heads are made of %4" square 
tool steel. They can be re-sharpened 
right down to the shaft! 


CHICAGO MANUFACTURING 
& DISTRIBUTING CO. 


1928 W. 46th St. * Suite B-l © Chicago 9, Ill. 


Asie SNMP eR: REE BNR 


ran 


Type A 20 oz., 
drift and right 
angle chisel. 
Type C 14 oz., 
drift and chisel. 


TYPE A 





For More Information Circle No. 26 on Reader Service Card. 
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HARGRAVE 
Power Tested 


WELDERS’ CLAMPS 


Spatter Resisting 
Selid Alley Screw 


Brilled Frame 
Fer Ground 
Forged Steel 


A SIZE AND PATTERN FOR EVERY JOB 


<SSi 


SPRING STD. CARRIACE FORCED STEEL 


Ea 


QUICK ACTING 


in 3 Patterns 
Regular Buty 
Deep Reach 
Heavy Duty 


HEAVY DUTY 
DEEP REACH 


CLAMP FIXTURES 
for 4” and %” pipe 


BAR CLAMPS 
Light to Extra 


ee elie | 


WRITE FOR FREE CATALOG 


THE CINCINNATI TOOL CO. 
1985 Weverly Ave. Cincinnati 12, Ohie 


Circle No. 27 on Reader Service Card. 





Gantry-Type Multiple-Head Flame Cutter 


This low-cost unit handles plate up 
to 20 feet wide in any length. Made 
by Ty-Sa-Man Machine Co., it has 
an unlimited squaring 
scarfing, beveling, 
and edge preparation to close toler- 
ances. It can be converted into a 
straight-line automatic welding rig. 

[he cutter uses the standard Ty- 
Sa-Man saw gantry which is a pro- 
duction item with the company. The 
gantry unit recommended for use 
with two end trimmers which also 


capacity tor 
large plate sizes, 


travel on the rails with the gantry 
and provide cross-cut trimming by 
means of a movable blow pipe which 
travels along the transverse rail on 
roller bearings. The gantry ripping 
unit can be fitted with up to eight 
variable angle blow pipes for multiple 
cutting. 

Track travel consists of a Thy-Mo- 
Trol infinitely variable speed drive 
throurh a synchronizing cross shaft 
and a rack-and-pinion drive to each 
rail. Unit is pushbutton controlled 


with 100 fpm traverse rate. 

Tracks are made from 100 Ib. rail 
machined on top and sides and are 
available in any length. 


Circle No. 212 on Reader Service Card. 


Welding Tip Holder 


The Air Reduction Sales Co. re- 
ports a new spot welding tip holder 
developed by the 
we Tuffaloy Depart- 
*: ment. The new 
holder is of the 
paddle-type, de- 
signed for weld- 
ing in confined 
areas. Holder 
comes with 4-inch 
offset and uses 
Tuffaloy socket-type tips. 


Circle No. 14 on Reader Service Card. 


Safety Eyewear 


Mine Safety Appliance Co. com- 
bines safety with eye appeal in their 
new safety eyewear. Frames for the 
Sightgard line are available in ace- 
tate, metal, and acetate-on-metal. 
Acetate frames are combustion-resist- 
ant and metal frames are corrosion- 
resistant. Side shields are available 
in some styles. 


Circle No. 213 on Reader Service Card. 





DOCKSON GOGGLES 


Your assurance of complete 
eye protection! 22.4 4.26: Seite 


O47 Sit 


Pid8i 

Bk % ¥y “> 
VAAN ’ 

AA p } A 


For More Information Circle No. 30 on Read 


COVER-SPECTACLE GOGGLES 


Soft leather nose 
pad for protection 
and comfort. 


Large plastic eye 
cups fit over all 
prescription 
glasses. 


™ Screen or ray- 
> proof metal 
side shields 
allow 

adequate 
ventilation. 


Deep lens bezels for . 


easy replacement of 
lenses. 


Dockson offers a complete and varied line of low 
cost, maximum comfort goggles and spectacles 
for chipping, grinding, welding, and cutting. Their 


scientific design and outstanding workmanship 


make them the top choice of industry today. 


Write for complete safety catalog. 


ae opie So ne Sei aia x 


er Service Card. 
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Next time you pick up your 
helmet...see if it gives you 
all the advantages of this 
OXWELD helmet 


G. One-piece seamless shell molded from 
tough glass-fiber-reinforced polyester resin 
—lightweight, easily cleaned, strong, non- 
warping. 

b. Flip-front glassholder die-cast from al- 
uminum, stationary glassholder molded as 
integral part of shell for a light-tight seal. 


C. Fingertip tension adjustment to hold hel- 
met in up or down position. “CP” joints of 





durable plastic will not pass electric current. 


d. Adustable crown strap holds helmet firmly 
in choice of five positions. 


@. Rear knob instantly adjusts headband 
size over wide range without need for re- 
moving helmet. 


2 Adustable fiber chin rest assures proper 
visual alignment and maximum comfort. 


Compare these advantages with those offered by any other helmet. 
There are eight different types of OXWELD helmets and hand- 
shields. And each is designed with every advanced feature for 
maximum protection against infra-red and ultra-violet rays, sparks, 


and molten metal. 


Comfort is a big factor. OXWELD helmets have been given the 
careful detailing that provides easy, instant adjustment, snug fit, 
and the “free-floating” suspension that eliminates pressure points. 
You can choose from three sturdy shell styles. 

See them at your LINDE distributor’s. Or write for literature and 
price lists. Linde Company, Division of Union Carbide Corporation, 
270 Park Avenue, New York 17, N.Y. Jn Canada, Union Carbide 
Canada Limited, Linde Gases Division, Toronto 12. 


LINDE COMPANY 


“Linde”, “Oxweld”, and “Union Carbide” are registered trade marks of Union Carbide Corporation. 


UNION 
CARBIDE 


For More Information Circle No. 52 on Reader Service Card. 
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NEW PRODUCTS continued 





Paste-Type Cleaner 

A paste chemical weld area cleaning 
compound for easy, economical re- 
moval of oxide films without pickling 
has been announced by Eutectic Weld- 
ing Alloys Corp. Eucleen compound 
removes chromium oxide heat tint 
from stainless and oxides from copper 
and copper alloys. 

Eucleen compound is a combination 
of concentrated chemicals in paste 
form, It is daubed or painted on, al- 
lowed to remain for one or two min- 
utes, and flushed off with plain water. 
Diluting with water reduces or e!tim- 
inates disposal problems associated 
with acid pickle liquor. 

No electricity is needed. The com- 
pound is available in 5, 10, 25, and 50 
lb. containers. 


Circle No. 214 on Reader Service Card. 


Line Voltage Compensators 


Heavy-duty voltage compensators 
capable of reducing 10 percent line 
voltage fluctuations to 1 percent are 
available from Glenn Pacific Corp 
They are available for all single- or 
three-phase line voltages to 600 vac. 
The self-contained convection-cooled 
units with 100 percent duty cycle rat- 
ings to 400 KVA output per unit may 
be paralleled for higher capacities. 
Voltage regulation time response is ad- 
justable: electronic sensing circuitry 
is available for applications requir- 
ing fast response with minimum out- 
put fluctuation. 


Circle No. 215 on Reader Service Card. 


New Power Supply 


Hughes Aircraft Company’s Vacu- 
um Tube Products Division has de- 
veloped a 500 watt-second stored en- 
ergy electronic welding power sup- 
ply. The VT W-33 has a range selector 
switch for fine control at low set- 
tings and an automatic lockout to 
prevent premature discharges. 


Circle No. 216 on Reader Service Card. 


Wheels Mount Fast 


An improved Type 27 raised-hub 
grinding wheel with a unique mount- 
ing arrangement has been announced 
by A.P. de Sanno & Sons, Inc. The 
new hub consists of an adaptor 
flange and a threaded steel insert 
molded into the wheel. No tools are 
needed for mounting or dismounting. 


Circle No. 217 on Reader Service Card. 


Air-Tight Headgear 


Willson Products has developed a 
new Tite Seal Headgear with only 
two adjustments. The gas mask is 
made of plastic and can be cleaned 
with soap and water. It will fit any 
head and is approved by the Bureau 
of Mines. 


Circle No. 218 on Reader Service Card. 





New Metal-To-Metal Surfacing Process 


versatile, and inexpensive 

tal surfacing process has 
introduced by Air Reduction 
* new Aircospray process 

for hardsurfacing and 

permits pow- 
be sprayed and fused 
metal by 
oxy-acetylene flame. 
well suited 
including deposi- 
metals of a high 
base metal of a 
When used with 
lver filler metals, 
capillary braz- 
and permits 


ions. It 


m a base 


rocess 


\ircospray gives tru 


ing (deep penetration) 


placing the filler metal—combined 
with flux, directly on the joint area. 
It can also be used solely for metal 
spraying or for spraying subsequent 
to fusing. 

Basic element of the new process 
is a standard oxyacetylene welding 
outfit with a modified torch tip that 
simultaneously permits passage of the 
oxy-fuel mixture and the powdered 
metal into the flame. 

Accessories include a 
source, a means of dispensing and 
carrying the powdered metals to the 
torch tip, and the necessary controls. 
Aircospray offers torch tips in three 
styles and a total of 15 models. 


carrier gas 


For More Information Circle No. 219 on Reader Service Card. 


Pipe And Tube Rolls 


Adjustable pipe and tube rolls are 
being produced by the Ransome Com- 
pany. They feature rubber tires, roll- 
er bearings and all-steel construc- 
tion. Capacity is 1000 pounds; capa- 
ble of handling cylinders from 2” to 
36” in diameter. Unit has pilots for 


ent. 


automatic alignn 
Circle No. 220 on Reader Service Card. 


Welding Current Meter 
Duffers Associates, Inc., Model 260 


Current Meter is a portable, self- 
contained, self-powered instrument. 
The unit measures the root-mean- 
square value in 60 cps single-phase 
welder currents. Don’t confuse it with 
meters that measure the rms of si- 


nusoidal currents only. 
Circle No. 221 on Reader Service Card. 


Electric Welder 


A new a.c. in- 
ert arc welder, 
designed by The 
Emerson Electric 
Mfg. Co., has a 
welding range of 
13 to 295 amps. 
The welder’s fea- 
tures include 
fully rated duty 
cycles for inert 
arc welding— 
40% at 200 amps, 

or 30% at 295 amps; electrically con- 
trolied gas and water valves; high 
frequency intensity control; direct or 
remote operation; post flow control 
and pilot light. 


Circle No. 34 on Reader Service Card. 





your 
LINDE distributor 


It takes more than a line of weld- 
ing equipment to be a LINDE dis- 
tributor. It takes real knowledge 
of your welding needs . . . knowl- 
edge of local industry... practical 
experience and interest in efficient 
welding operations .. . 

These are some of the qualifi- 
cations that make your LINDE 
distributor so valuable to your 
business. He’s a specialist in his 
field, equipped with a complete 
stock of welding and cutting 
equipment, industrial gases, weld- 
ing rods, supplies, and accessories. 
They’re all products of highest 
quality and proved efficiency 
Your LINDE distributor is ready to 
help you today, with equipment, 
expert advice, and the benefits of 
LINDE’s 50-odd years of welding 
and cutting leadership. 

A telephone call will prove the 
point. Look up your LINDE dis- 
tributor in the classified directory. 
Or write to Linde Company, Divi- 
sion of Union Carbide Corpora- 
tion, 270 Park Avenue, New York 
17, N. Y. In Canada, Union Car- 
bide Canada Limited, Linde 
Gases Division, Toronto 12. 


LINDE 
COMPANY 


’“Linde” and “Union Carbide” are registered 
trade marks of Union Carbide Corporation. 


Circle No. 53 on Reader Service Card. 
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For More Information Circle No. 46 on Reader Service Card. 


make hundreds of bends 


(simple-tough-complex x) with a 
HOSSFELD Universal® lron Bender 


The versatile Hossfeld Universal Bender makes hudreds of 
bends in round, flat or square bar stock, angle iron, pipe, 
tubing, and conduit. It’s invaluable for 

maintenance, limited production work. 


OVER 150 STANDARD DIES 


Practically any everyday bend can be 
reproduced by the Hossfeld with one of 
the more than 150 standard dies avail- 
able. This versatile Hossfeld bender sets 
up quickly, and is wrenchless for ready 
use. It’s as indispensable as bench vise. 





32 MODELS available in a model 

to fit your particular needs: Hossfeld } 
No. 1 for light shop work, Hossfeld No. 2 for heavier 
work, Hossfeld No. 2 with hydraulic attachment for 
tough hard-to-pull bends on heavy material. 


FREE Illustrated Bender Bulletin. 
Write for yours today. 


This difficult bend 
HOSSFELD MFG. CO. in 4° flat stock was 
436 WEST 3rd STREET = WINONA, MINNESOTA rately. 








TOOLS — DIES 
HARDEN WEARING PARTS 
ound 


WITH 


Heat~plunge into HARD-N-TUFF-—re- 
FA S | LY heat and quench—and, you've put a file hard 
surface on any metal tool, die or part—a 
surface that cannot crack, scuff or spall off. 


In five minutes or less, you've extended the 
wearing life of the piece at least 3 times— 


possibly as much as 40 times. 


Apply HARD-N-TUFF only to critical 

a wearing areas—not entire pieces. Make 
tools, dies, parts of inexpensive mild steel; 
treat with HARD-N-TUFF for wear 
equivalent to tool steel. 


With fast-acting, non-toxic HARD-N-TUFF, you can harden 
right in your own shop. Your available heating equipment will 
do—even a welding torch for small items. Use HARD-N-TUFF 
to get longer wear from: 


PRBS Beyr_ tS 


Punches Nuts and Cams Gears and Drill Di 
Bolts Sprockets ‘ ” ooeele 


ORDER DIRECT or THROUGH YOUN DISTRIBUTOR 
1 Ib. CAN - $8.95 ° 3 Ib. CAN - $26.00 
“IT’S THE SURFACE HARDNESS THAT COUNTS” 


er wis Ee Eee i at ere) i cel Fy waned. 
Box 275a, Huntington, New York 


For More Information Circle No. 42 on Reader Service Card. 
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NEW PRODUCTS continued 
Low-Cost Alloy Steel 


Significant savings in the fabrica- 
tion of stronger, lighter steel struc- 
tures and equipment are promised by 
a new, low-cost constructional alloy 
steel, according to U. S. Steel Corp. 
Designated USS T-1 Type A steel, 
the new alloy is available in quenched 
and tempered plates and bars ranging 
from 3/16 to 1-inch-thick. 

In this thickness range, the steel 
has the same 100,000 psi minimum 
yield strength as USS T-1 steel. Also, 
in thicknesses up to 1 inch, the new 
material and the original T-1 steel ex- 
hibit the same toughness, weldability, 
and resistance to impact and abrasion. 
However, the new T-1 Type A steel 
costs less because of differences in 
chemical composition. 

Plates are available in all the widths, 
lengths, and qualities (including 
flange, firebox, and aircraft) cur- 
rently furnished in T-1 steel. 

Circle No. 223 on Reader Service Card. 





Vacuum Cleaner 
The new Model 140 Quik-Vac in- 
troduced by Clements Mfg. Co. Vac- 
uums wet or dry, 
blows, air sweeps, 
or sprays. This 
industrial clean- 
er has a handy 
attachment car- 
rier and a new, 
easy-grip handle. 
It coverts to a 
blower or a hand 
or shoulder-car- 
ried vacuum 
cleaner in sec- 
onds. Other features include two- 
speed power unit, two hose sizes, 
simple hookup and low current de- 
mand, A variety of general purpose 
attachments are available. 
Circle No. 224 on Reader Service Card. 


Heavy-Duty X-ray Machine 


A new heavy-duty X-ray machine 
that produces images of unmatched 
sharpness has been announced by 
Picker X-Ray Corp. Sharper pictures 
are made possible by the tube’s 0.012- 
inch (0.3-millimeter) focal spot, the 
smallest of any X-ray unit, the com- 
pany explained. The unit has a ro- 
tating anode tube with a continuous 
rating of 6 milliamperes at 150 kilo- 
volts, twice the output of a stationary 
anode tube. 

Picker’s technical director, John A. 
Reynolds explains: “Its controlled 
high-radiation output allows shorter 
exposures and the water-cooled tube 
permits handling of heavy traffic 
without overheating.” 

A counterweight 3-inch-square mast 
eliminates vibration. The mast can be 
pivoted 360° and fits under an 8-foot- 
high ceiling. The unit also has a tele- 
scoping tube arm that provides 16- 
inch cross-travel, and an axis for 
complete rotation of the tube hanger. 
Circle No. 225 on Reader Service Card. 





INDUSTRY NEWS 


Hobart Technical School offers 5 short workshop courses 


Troy, Onto: Five intensive courses 
have been scheduled for the first 
part of this year by the Hobart Tech- 
nical School. The courses are in- 
tended to help upgrade the ability 
of key personnel to direct, control, 
and evaluate fusion welding opera- 
tions. Supervisors, inspectors, plant 
managers, foremen, and 
welding engineers will be exposed 
to advanced production techniques. 

Each course will last five days. 
Text and a complete package of ref- 
erence material will be furnished. 
This is the schedule: 

January 9-13: Induction heat for 
the welding industry. 
16-20 and May 8-12: 
Welding fundamentals for supervi- 


welding 


January 


sors and engineers. 

January 23-27 and May 15-19: Are 
welding inspection and quality con- 
trol management. 

March 20-24 and May 22-26: Auto- 
matic welding for management. 

April 24-28: Gas shielded arc weld- 
ing processes. 

Registration fee for each 5-day 
course is $50.00. Reservations may 
he made by contacting the School 


Director, Hobart Brothers Technical 
School, Troy, Ohio. Detailed informa- 
tion is available in a bulletin. 


Curtiss-Wright Gives 
Two Training Courses 


Princeton, N. J.: The Princton Di- 
vision of Curtiss-Wright Corp. has 
set the date for two training courses 
on nondestructive testing. The first 
is on ultrasonic inspection tech- 
niques. It will be held January 23 
through 27. The second, on indus- 
trial isotope radiography, will be 
held January 30 through February 3. 

Details are available from Bruce 
W. Smith, Curtiss-Wright Corp., Box 
110, Princeton, N. J. 


Arcrods Expands 
Cleveland Plant 


Sparrows Point, Mp.: Work has be- 
gun on the expansion of the Cleve- 
land, Ohio, plant of Arcrods Compa- 
ny, producer of ‘welding electrodes 
and wires. The 50,400 square foot ad- 
dition will cost about $800,000. 








me iH 


THE WORLD'S MOST powerful X-ray machine specifically designed for high speed 
radiography in the metals industry will be installed at the A. O. Smith Corporation's Mil- 
waukee plant next spring. The eight million-electron-volt linear acceleration is now being 
built by the High Voltage Engineering Corp., Burlington, Mass. The “Linac” sees through 
steel more than a foot thick. It will be used on metal structures, such as core barrels for 
nuclear reactors and high pressure vessels for the petrochemical industry. 





Circle No. 29 on Reader Service Card. 
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ONE AMMETER 
for AC/DC WELDERS 


dny TONG-TEST 
measures both AC and DC 


Weld with confidence. Use the 

exact amperage — no more, no 

less—to assure welding quality. 

Prevent costly rejects by con- 

trolling the welding current 

(AC or DC) with one TONG TEST 

AMMETER. Simply snap tongs 

around electrode cable — read 

amps instantly and accurately. 

No electrical connections re- 

quired, cannot burn out. Inter- 

changeable ranges upto 1000 Write for 
amperes. Catalog |W-400 


COLUMBIA ELECTRIC MFG. CO. 


4545 Hamilton Avenue* Cleveland 14,Ohic 


No Other Preduct Can Do 
a Galvanizing Job Like 


Geloalloy 


Does - HERE'S PROOF 


Heat welded seam on galvanized 
sheet to 600° with Torch 


Rub GALVALLOY 

against heated sur- 

face as shown — now 

spread with wire brush for a bright finish. 
GALVALLOY Covers the Same 
Amount of Area with 1/5 the 
Amount of Material. 

Send today for Testing Sample and you'll 
learn Why GALVALLOY has no cou ter 
ANY Galvanizing Job. 

METALLOY PRODUCTS CO. 
1233 $. BOYLE AVE. LOS ANGELES 23 


Circle No. 57 on Reader Service Card. 
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ami 


62 

years of 
experience 
in scientific 
development 
in welding 


Nl Your Job, 


Whatever the particular job 
you have to do—we have the 
right FLUXINE you need. Be- 
sides our 25 FLUXINES we car- 
ry a complete line of “KOP-R- 
ARC" coated rods for welding 


copper and all copper alloys. 


Write on company letterhead for chart and 
soe sample stating which FLUXINE 
esired. 


KREMBS & COMPANY 


(Est. 1875) 
Dept. K, 669 W. Ohio St., Chicago 10, Ill. 





QUIK-HEAT 


up to 2200’ F. 


CLEMENTS 


MODELS K3 & M2 


BLOWTORCHES 


pee are rugged, high fti- 
blowtorches that speed 
all types = agp treating 
a — operations 


and 
With the Clements Cadiline model K3 or = 
you can bring the torch to the work instead of 
the work to the torch as , 4 fixed | —. 
Furnished fully equipped with A ft. of Under- 
writers’ Laboratories and an Standa: 
Association approved 3-wire 3 with plug, 10 
ft. of gas hose with fittings ready to attach to 
your gas line and with sturdy, high ye 
stand. Easily adjustable for height and direc- 
tion of torch, 


Operates on natural, manufactured, or LP-gas. 


CLEMENTS MFG. CO. 
6646 S. Narragansett Ave., Chicago 38, lil. 
SINCE 1910 


INDUSTRIAL PRODUCTS DIVISION 


See us at Booth No. 556—National 
Plant Maintenance & Engineering Show. 


Circle No. 28 on Reader Service Card. 





INDUSTRY NEWS continued 





METALLURGICAL CENTER to be built 


by Eutectic w + $2.5 million and 


90,000 


square feet. 


administration 
of WD&F 

Dempsey, publishing 
Wasserman, Eutectic’s 
ident, looks on. 


CORNERSTONS f new 


juaing Ww ntain copies 


Eutectic Plans New 
Metallurgical Center 
FLusHING, New York: Eutectic 
Welding Alloys Corp. has revealed 
plans to construct a metallurgical 
plant and research center at its head- 
quarters here in 1962. The announce- 
ment was made by by R. D. Wasser- 
man, president, at a luncheon mark- 
Eutectic’s 20th anniversary. 

The ceremonies also included weld- 
ing into place of a metal cornerstone 
administration building 
introduction of several new 
These included a chamfer- 
ing and grooving electrode which can 
and a 
chemical paste compound for remov- 
ing metal oxide films. 


for a new 
and the 
products. 


operate on a.C., as well as d.c.. 


New Competition Open 
To All Shop Students 


CLEVELAND, Onto: All high school 
students will be eligible for the first 
time to compete in a national weld- 
ing competition sponsored by The 
James F. Lincoln Arc Welding Foun- 
dation. The announcement was made 
by Charles G. Herbruck, Foundation 
secretary. 
Formerly, only vocational agricul- 
ture students were eligible. A total 
of $7000 in cash awards was dis- 
tributed in that division. This com- 
petition was so popular it was ex- 
panded to include non-farm boys. 
Separate divisions—agricultural edu- 
cation and industrial education—have 
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COMING EVENTS 
January 23-26, 1961: Plant Mainte 


ance & Engineering Show, Internation- 
al Amphitheatre, Chicago. 


February 1-2, 1961: 7th Midwest Weld- 
ing Conference, Armour Research 
Foundation, Illinois Institute of Tech- 
nology, Chicago. 

March 20-24, 1961: |2th Western 
Metal Congress and Exposition, Pan 
Pacific Auditoriurr Angeles. 


March 24-25, 1961: Kansas Welding 
Show, Wichita Section, A.W.S. Wichi- 
ta, Kansas. 


April 17-21, 1961: American Welding 

Society Convention and Welding Ex- 
Sheraton-Atlantic Hotel and 
New York Coliseum, New York City. 


April 24-25, 1961: International Acety- 
ene Convention, Boston. 


May 8-10, 1961: National Welding Sup 
ply Association Convention, New York 











been set up. Cash awards of $7500 
will be made this year in each di- 
vision. 

Closing date for entries is June 
12, 1961. Details can be obtained 
from the Foundation at Cleveland 
17, Ohio. 





Data Offered in This Month’s Ads 


Readers may obtain any of these free reference materials by cir- 


cling the corresponding numbers on the Reader Service Cards 


¥ 10: Ten pieces of literature 

are available. Circle appro priatey 
number for literature desired. McKay Com-/ 
pany. 


11: Resistance welding | 
red. ASEA Electric, Inc. 


12: Hold-down clamps wit! sIded screw 
ed. Adjustable Clamp Co. 


sre illustrat 


13: Tungsten-inert-gas_ torc! are 
tured. Air Reduction Sales Co. 


14: Spot were tip holders and elec- 
n talog. Air Re- 
Tuffaloy Dept. 


ar rik 


peo Sales Co., 


15: Aluminum manual ffered. All-State 


Welding Alloys Co., Inc. 


16: Hard surfacing ; 
Alloy Rods Company. 


si Sones with increa tection and 
cribea nd ustrated. 
feiatatenh Optical Co. 


18: Cable connectors a: in a bulle- 


Ampco Metal, Inc. 


19: Band saw desigr peration 
ribed. Armstrong- Blum Mfg. Co. 


c eeeen arc _ gouging ng Keen-Cut 
46 4 sterial. Becker 


canes Nae Mes Co. 


oe on grinder that air 
at . Aro Equipment Corp. 


powered is 


on weld-3 


22: A punch-and-shear for meta! under 
V/4-inch thick is featured. Bateman Foundry 
& Machine Co. 


: Shallow draw press is described in 


literature. Cyril Bath Co. 


24: Receptacles and plugs in many size 
and designs are featured in a catalog. Cam- 
lok Div., Empire Products, Inc. 


25: Oxidation and scale removal! is sub 
ject of bulletin. Chemclean Products Co. 


26: Chipping hammers in seven styles are 
described in a brochure. Chicago Mfg. & 
Distributing Co. 


27: Clamps for all jobs are described in 
catalog. Cincinnati Tool Co. 


n natural 


28: Blowtorches which operate « 
manufactured, or LP gas are described. 


Clements Mfg. Co. 


29: A tong-type a.c./d.c. ammeter is fea 
tured in material. Columbia Electric Mfg. 


30: Safety goggles are featured in litera- 
ture. Dockson Corp. 


31: Electrcde holders are featured. Duro 
Engineering Co. 


32: X-ray film for radiographic film is fea- 
tured, Eastman Kodak Co. 


33: Low-frequency induction heating is 
the subject of a brochure. Electric Arc, Inc. 


34: One welder for Tig or manual! stick 
electrode welding is described in selector 
guide. Emerson Electric. 


35: Arc welding accessories and welding 
circuits are described. Erico Products Inc. 


36: Electrodes for arc gouging and cutting 
are featured. Eutectic Welding Alloys Corp. 


37: Controlled angle torch for tunaster 
inert gas arc welding is described in 
WC.-60. Falstrom Co. 


catalog 


in litera 


39: Keyseat cutter is featured 
ture. Gary Steel Products Corp. 


40: Belt grinders for grinding and polis! 
ing in one operation are described. Grind- 
ing and Polishing Machine Co. 


41: Axle assembiies, jacks, couplers, and 
spindles are illustrated in catalog. Hammer 


Blow Tool Co. 


42: Hardening of wearing parts is fea 
tured, Hard-N-Tuff Corp. 


43: Resistance welding alloys and tip 
are featured. Hercules Welding Products Co. 


sses are fea 


Hobart Brothers. 


44: Automatic welding proce 
tured in bulletin HW-11. 


45: Metal workers made in five sizes are 
described in literature. Homestrand Machine 
Tool Corp. 


46: Iron benders available with 147 die 
are featured in a bulletin. Hossfeld Mfg. 
Co. 


47: Flux recovery systems are described 
in a folder. Invincible Vacuum Cleaner Mfg. 


continued on page 84 











Get the lion’s share cs mex; 


facts out of this issue of WELDING 


DESIGN & FABRICATION before you pass it 
along to the next reader. Leaf through once 
more: If you want full details on any 
item, the Reader Service Card will bring 


them to you quickly. No postage needed. 


“arCIWin © 





Double Notches Pipe and Tubing 
with Sack Downstroke 
of Punch Press! | 





Ask for 
twin-notched 
sample of 
pipe or tubing. 











PATENTED 


SAVING both time and cost, it gives you perfect T-joints— 
instantly ready for welding or brazing without deforma- 
tion or finishing! Twin-acting punch shears clean, from inside 
out, leaving two matching notches (in perfect 180° align- 
ment) with every downstroke of the punch press. Quickly 
emunnnaneeel dies and punches accommodate pipe 


and 
tubing from 2” to 2%” O.D.; special 
units, up to 3” O.D. 

Special Arc-Twins for double notching 
stainless steel or monel metal ond units 


built to your specifications can also be 
furnished. 





TOOL AND DIE CORPORATION 


1819 North 32nd Ave. ¢ Stone Pork, Ill. 


For More Information Circle No. 72 on Reader Service Card. 
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DATA FEATURED IN ADS 


continued from page 83 


48: Electrode holder with sealed cable 
connection is described. Jeckson Products. 


49: Flux sample and chart are available. 
Krembs & Co. 


50: See your welding distributor about 
welding supplies. Lenco, Inc. 


51: New three phase rectifier dic. arc 
welder is described and illustrated. Lincoln 
Electric Co. 


52: Welding helmets (eight different 
types) are featured. Linde Company. 


53: Welding distributors and how they 
serve local needs is described. Linde Co. 


54: Magnetic particle inspection is; fea- 
tured. Magneflux Corp. 


55: Facilities, capacities and new fabricat- 
ing techniques are featured. R. C. Mahon. 


56: Pipe center finder with automatic 
punch is featured. Manning Mfg. Co. 


57: Galvanizing welds is the subject of 
information which includes a sample. 
Metalloy Products Co, 


58: Wire gua and powder gun hard-facing 
is described. Metco, Inc. 


59: Portable and stationary welders are 
described and illustrated in a booklet. Miller 
Electric Co., Inc. 


60: Portable electric tools sre featured. 
Milwaukee Electric Tool Corp. 


61: Subcontracting of precision and heavy 
weldments is described. Morgan Engineer- 
ing Co. 

62: Welding wire is featured in folders 


DH-402 and DH-1218. Page Steel and Wire 
Div., American Chain & Cable Co. 


63: Portable x-ray unit is described and 
illustrated. Picker X-Ray Corp. 


64: Renting vs. buying of positioning equip- 
ment is explained. Ransome Co. 


65: Welder control planning is described 
in bulletin SM-277. Square D Co. 


66: Backing rings for pipe welding are 
featured. Robvon Backing Ring Co. 


67: Tractor grouser bars and other high 
alloy stock are listed. Stulz-Sickles Co. 


68: Torches with transparent nozzles are 
described in literature. Tec Torch Co., Inc. 


69: Electrodes for resistance welding are 
featured in a catalog. Tipaloy, Ine. 


70: Temperature indicating crayons with 
80 different ratings are featured in litera- 
ture. Tempil Corp. 


71: Combination welding and cutting 
units are described in literature. Victor 
Equipment Co. 


72: Double notching pipe and tubing is 
featured. Vogel Tool & Die Corp. 


73: Controls for brazing alloy flow are 
described in literature. Wall Colmonoy. 


74: Manifolding cylinder pigtails are fea- 
tured. Western Enterprises, Inc. 


75: Temperature indicating crayon in 
adjustable metal holder is described in bro- 
chure. Markal Co. 





CLASSIFIED 








Cost of all ads in thie section te $20 
for the first inch and $15 for each addt- 
tional inch or fraction. Rates for dis- 
play ads in this section will be sent on 
request. All classified advertising pay- 
able in advance. 





AMBRAZE QUALITY 
BRAZING ALLOYS 


Fully Guaranteed Materials 
Meets all Gov't, AWS, 
ASTM Specifications. 

Low Fuming Bronze Rod— 
Aluminum—Nickel Silver— 
Silver Solder—Flux— 

Phos Sil 0,2,6,15 Alloys 
Write today for full details 
AMERICAN BRAZING ALLOYS CORP. 


P. ©. Box 11 Petham, N. Y. 








WELDING TRAINING 


Complete or brush up courses in 
oxy-acetylene welding & cutting, 
Manual Arc, TIG, Automatic, Pipe 
(up & downhill) sheet metal, etc. 
Precode test training. Request bul- 
letin from— 


HOBART WELDING SCHOOL, 
Box HW-I11, Troy, Ohio 
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CLEVELAND 


TRENCHER 
uses TNOD/ 


ARC WELDING ACCESSORIES 
CADDY Type K-45 (400 Amp.) ELECTRODE 


HOLDER and E-60-12 electrode used to CLEVELAND TRENCHER COMPANY (Cleveland, Ohio), world’s 
join the segments of the digging wheel rims 


for the Model J-40 CLEVELAND TRENCHER leader in manufacturing trenching equipment uses arc welding as 
—Cleveland Plant. a method of construction for their entire line of trenchers. 

Low hydrogen rod is used for joining the segments of the digging wheel rims. Hard facing rod is then used 
on the inside diameter of the digging wheel. The lugs for the digging buckets are first tack-welded and then 
seam welded. Even the chassis is completely welded. 

Building the CLEVELAND TRENCHERS rugged enough to withstand the continued wear on the buckets and 
entire trencher demands quality construction and the production department demands peak efficiency on all 
manufacturing equipment. 


Besides the CADDY Type K-45 ELECTRODE HOLDER, CLEVELAND TRENCHER is standardized on complete 
CADDY arc welding circuits. These circuits include: ground clamps, quick connectors, lugs and splices, all con- 
nected to the welding cable by the CADWELD CONNECTION. The CADDY circuits surpassed all competition 
for continued rugged performance and cool operation. 


CADDY. Arc Welding Accessory Div. 


Erico Products, inc. 

2070 E. 6ist Place . Cleveland 3, Ohio 

IN CANADA: ERICO INCORPORATED, 7 Superior Ave.. Toronto 14, Ontario, Canada 
For More Information Circle No. 35 on Reader Service Card. 





HELP YOURSELF .... 


Every issue of WeLpinc Desicn FapricaTion offers a gold mine 
of design product, application and industry information. Prod- 
uct facts, catalogs, data books, manuals: the latest facts for 
your engineering and purchasing files are yours for the asking. 
Just circle what you want on one of the Reader Service Cards 
bound into this issue. 


1 OUT OF EVERY 212 inquirers fills out a Reader Service 
Card incorrectly. Correct names and addresses help insure 
quick receipt of material requested. 


We/ding Design « Fabrication 


AN INDUSTRIAL PUBLISHING CORPORATION MAGAZINE 


812 HURON ROAD * CLEVELAND 15, OHIO * SUPERiorR 1-9620 
OFFICES: NEW YORK * CHICAGO * LOS ANGELES * LONDON 

















